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^ (57) Abstract: llie present invention relates to therapeutically active and selective inhibitors of the enzyme DPP-IV. pharmaceuti- 
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Heterocyclic compounds, which are inhibitors of the enzyme DPP-IV 
FIELD OF INVENTION 

5 The present invention relates to therapeutically active and selective inhibitors oi the 
. enzyme DPP-IV, pharmaceutical compositions comprising the compounds and the use of 
such compounds for and the manufacture of medicaments for treating diseases that are 
associated with proteins which are subject to inactivation by DPP-IV, such as type II 
diabetes and obesity, as well as methods for treating diseases that are associated with 
10 proteins which are subject to Inactlvatlon by DPP-iV, such as type ii diabetes and obesity. 

BACKGROUND OF THE INVENTION 

Dlpeptldyl peptldase-IV (DPP-IV), a serine protease belonging to the group of post- 
proline/alanine cleaving amino-dipeptldases, specifically removes the two N-terminal 
15 amino acids from proteins having proline or alanine in position 2. 

Although the physiological role of DPP-IV has not been completely established, it Is 
believed to playan important role in neuropeptide metalwlism, T-cell activation, 'pStric 
ulceration, functional dyspepsia, obesity, appetite regulation, impaired fasting glucose 
(IPG) and diabetes. 

20 DPP-IV has been implicated In the control of glucose metabolism because its substrates 
include the insulinotropic hormones Glucagon like peptide-1 (GLP-1) and Gastric 
inhibitory peptide (GIP). GLP-1 and GIP are active only in their intact fomis; removal of 
their two N-terminal amino acids inactivates them. 

In vivo administration of synthetic inhibitors of DPP-IV prevents N-tenminal degradation of 
^ GLP-1 and GIP, resulting in higher plasma concentrations of these homriones, increased 
insulin secretion and, therefore, improved glucose tolerance. Therefore, such inhibitors 
have been proposed for the treatment of patients with Type l| diabetes, a disease 
characterised by decreased glucose tolerance. (Hoist, J. J.; Deacon, C. F. Diabetes 47 
(1998)1663-70) 

30 Diabetic dyslipidemla is characterized by multiple lipoprotein defects. Including moderately 
high serum levels of cholesterol and triglycerides, small LDL particles, and low levels of 
HDL cholesterol. The results of recent clinical trials reveal benefldai effects of cholesterol- 
. lowering therapy in diabetic and non-diabetic patients, thus supporting increased 
emphasis on treatment of diabetic dyslipidemla. The National Cholesterol Education 
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Program's Adult Treatment Panel II advocated this need for intensive treatment of diabetic 
dysllpldemia. 

Obesity Is a well-known risk factor for the development of many very common diseases 
such as atherosclerosis, hypertension and diabetes. The Incidence of obese people and 
5 thereby also these diseases is increasing throughout the entire industrialised world. 
Except for exercise, diet and food restriction no convincing pharmacological treatment for 
reducing body weight effectively and acceptably currently exist. However, due to its 
indirect but important effect as a risk factor in mortal and common diseases it will be 
important to find treatment for olDesity or appetite regulation. Even mild obesity increases 
10 the risk for premature death, diabetes, hypertension, atherosclerosis, gallbladder disease 
and certain types of cancer. In the industrialised western world the prevalence of obesity 
has increased significantly In the past few decades. Because of the high prevalence of 
obesity and its health consequences, its prevention and treatment should be a high public 
health priority. 

1 5 At present a variety of techniques are available to effect initial weight loss. Unfortunately, 
Initial weight loss is not an optimal therapeutic goal. Rather, the problem is that most 
obese patients eventually regain their weight An effective means to establish and/or 
sustain weight loss is the major challenge in the treatment of obesity today. 
Several compounds have been shown to inhibit DPP-i V, but all of these have limitations In 

20 relation to the potency, stability, and pharmacodynamic properties. 

Such compounds have e.g. been disclosed in WO 98/19998, WO 00/34241 , US 6124305 
(Novartis AG) and WO 99/38501 (Trustees of Tufts University). The compounds of the 
present invention constitutes a completely novel class of DPP-IV inhibitors, structurally 
unrelated to any DPP-IV inhibitors known so far. They are furthermore potern and stable 

25 and thus offers a solution to the problems associated with the presently known DPP-IV 
inhibitors. 



30 
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SUMMARY OF THE INVENTION 

The present Invention provides compounds of formula I 




I 

wherein 

each n is one or two independently 

10 RMs CsO; C^S; Ci-C2allcyt optionally substituted with one or more independently; Ca 
alkenyl substituted with one or more R^ independently; C2alkynyl; C3-C7 cycloalkyi 
optionally substituted witii one or more R^ independently; Cs-Crcycloheteroallcyl optionally 
substituted with one or more independently; aryl optionally substituted with one or 
more R"^ independently; aryl C1-G3 alkyl optionally substituted with one or more R^ 

16 independently; heteroaryl optionally substituted with one or more R"* independently; 
heteroaryl d-Oa alkyl optionally substituted with one or more R"^ independently; perhalo 
CrCio alkyl; perhalo C1-C10 alkyloxy; 

R^ is H; C1-C7 alkyl optionally substituted with one or more R* independently; C2-C7 
20 alkeny] optionally substituted with one or more R^ independently; C2-C7 alkynyl optionally 
substituted with one or more R"^ independently; C3-C7 cycloalkyi optionally substituted with 
one or more R"* independently; Cs-Crcycloheteroalkyl optionally sul>stltuted with one or 
more R"^ independently; aryl optionally substituted with one or more R^ independently; aryl 
Ci-Ca alkyl optionally substituted with one or more R^ independently; heteroaryl G1-C3 
25 alkyl optionally substituted with one or more R^ Independently; heteroaryl optionally 
substituted with one or more R* independently, -SH; -SR*; SOR®; SO2R®; -CHO; - 
CH(0R^)2; carboxy; -COzR^; NHCONNHa; -NHCSNH2; -NHGONH2; -NHCOR^; -NHSOgR^; 
-0-C0-(Gi-C5 ) alkyl optionally substituted with one or more R'^ independently; cyano; 



wo 02/02560 



PCT/DKOl/00467 



. 4 

nitro; halogen; hydroxy; perhaJo C1-C7 alkyi; perhalo C1-C7 alkyloxy; -SO2NH2; - 
S02NH(R^); -S02(R^)2; -CONHg; -CSNH2;--CON2H3: -CONH(R^): .CON(R%; d-Cio 
alkyloxy optionally substituted wrth R^ Independently; C2-Cio alkenyloxy optionally 
substituted with R*; C2-C10 alkynyloxy optionally substituted with R"^ Independently, aryloxy 
5 optionally substituted with R^ independently; heteroaryloxy opttonally substituted with 
Independently; 

R^ Is H; C1-C10 alkyI optionally substituted with one or more R* independently; C2-C10 
alkenyl optionally substituted with one or more R* independently; C2-Cioalkynyl optionally 

10 substituted with one or more R'* Independently; Q3-C7 cycloalkyi opttonally substituted with 
one or more R"^ Independently; C3-C7 cycloheteroalkyi optionally substituted with one or 
more R"^ independently; aryl optionally substituted with one or more R'* Independently; aryl 
C1-C3 alkyI optionally substituted with one or more R"* independently; heteroaryl C1-C3 
aikyi optionally substituted with one or more R"* independently; heteroaryl optionally 

15 substituted with one or more R^ independently; C1-C10 alkyl-NH(CH2)i^NH-aryl optionally 
substituted with one or more R^ Independently; Ci-Cio alkyl-NH(CH2)i^NH-heteroaryl 
optionally substituted with one or more R* Independently; C1-C10 aikyl-0(CH2)i^NH-aryl 
optionally substituted with one or more R"^ Independently: C1-C10 alkyi-0(CH2)i^H- 
heteroaryl optionally substituted with one or more R* Independently; C1-C10 alkyl-0{CH2)i- 

20 40-aryl optionally substituted with one or more R^ Independently; C1-C10 aIkyl-0(CH2)i^O- 
heteroaryi optionally substituted with one or more R* independently; C1-C10 alkyl-S(CH2)i, 
4NH-aryl optionally substituted with one or more R^ independently; C1-C10 alkyl-S(CH2)i, 
4NH-heteroaryl optionally substituted with one or more R"^ independently; CrCio alkyl- 
S{CH2)i^S-aryl optionally substituted with one or more R^ Independently C1-C10 alkyl- 

26 S(CH2)i^S-heteroaryl optionally substituted with one or more R* independentiy; C1-C10 
alkyl-O-Ci-Cgalkyl optionally substituted with one or more R^; -NHCOR^; -NHSO2R®; -O- 
CO-{CrCs ) alkyI optionally substituted with one or more R"^ independently; -SH; -SR®; - 
SOR^ -SOaR^; -CHO; -CH(OR^)2; carboxy; cyano; nitro; halogen; hydroxy; -SO2NH2; - 
S02NH(R^); ^OaNCR^z; -CONH2; -CONH(R^); -CON(R%; -CSNH2; -CONHNH2; -C02R^ 

30 -NHCNHNH2; -NHCSNH2; -NHCONH2; 

R* is C1-C10 alkyI optionally substituted with one or more R® Independentiy; Ca-Cio alkenyl 
optionally substituted with one or more R® Independently; Ca-Cioalkynyl optionally 
substituted witii one or more R® independentiy; C3-C7 cycloalkyi optionally substituted with 
35 one or more R^ Independentiy; C3-C7 cycloheteroalkyi optionally substituted with one or 
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more R« Independently; aryl optionally substituted with one or more R« independency; 
heteroaryl optionally substituted with one or more R« independently; amino; am.no ^ 
substituted with one or more C-Co alkyl optionally substituted with one or mo^R : 
amino substituted with one or two aryl optionally substituted with one or more 
5 independently;heteroaryloptiona«ysubstitutedwithoneormoreR independently. -O. 

' =s- io-R5- -COOR5: ^0-(Ci-Cs ) alkyl optionally substituted with one or more R 
ind;penden«y; NH(CH^,^H-a,^; NH(CHa),.NH-heteroa^.; -NHCOR^^^ 
oarboxy; cyano; N-hydroxyimino; n«ro; halogen; hydroxy; pe^^o C C,o a^i. e^aio C 
Co alkyloxy; -SH; -SR- -SO3H; -SOsR^: -SOaR^: -SOaNH.; -SOaNH(R ); -SOaN(R )^, 

10 CONhT; -CONH(R'); -C0N(R%; CCo alkyloxy optionally substituted with one or more 
R« independently; Ca-Co alkenyloxy optionally substituted with one or more R 
independently; Ca-C,o alkynyloxy optionally substituted with one or more R 
independently, aryloxy optionally substituted with one or more R Independently; 
heteroaryloxy optionally substituted with one or more R« independently; 

15 and two Reattached to the same carbon atom may form a spiroheterocydio system, 
preferably hydantoin; thiohydantoin; oxazolidine-2.5^lone; 

R» is C,-C,o alkyl optionally substituted with one or more R" Independently; Ca^io alkenyl 
optionally substituted wrth one or more R« independently: Ca-C,oalkynyl optionally 

20 Tslituttdwi^ oneor more R«independen..y;C3-C.oyoloalky.option^.ysub^^^^^ 
one or more R« independently; Ca-Ccyclcheteroalkyl optionally substtuted wrth one or 
more R« independently; aryl optionally substituted with one or more Independency; a^ 
C,-Cs alkyl optionally substituted with one or more R" independently: heteroaryl optwnally 
substituted with one or more R" Independently; heteroaryl Ci-Ce alkyl opttonally 

25 substituted with one or more R" independently; 

R« IS H; C,-Co alkyl optionally substituted with one or more R* independently; CrC,o 
aikany. optlon^ly Substituted with one or more R* independently; ^rCio alkyny^P^a^ 
Lsmuted with one or more R^ Independently; C3-C. cydoalkyl optionally subs«ut^ -«th 
30 one or more R* independent; cycloheteroalkyi optionally substituted wtth one or 
more R* independently: aryl optionally substituted with one or more R independently, 
heteroaryl optionally substituted with one or more R* independently; 

R^ is H; Ci-Co alkyl optionally substituted with one or more R^ independently; Ca^C,o 
35 alkenyl optionally substituted with one or more R^ independently; (VCcalkyny. optionally 
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.*h one 0, more R- indspendenfly; CrC oycloal^ op«=ne.y euM«« ^ 

„,e R- Imiepe^denB,; a,yl op»o,.any subs«u»<. w» or "»» R* Wep»*n«y, 
he»™irylO|>»ooa«ys"bem*dwlthon.orn««R lndep«Hi«*y, 

NH^N^ -NHOOOH.; ^HSO^H. *.r..nv.; mor^n-*-^: 

Z::^^.: PV-™.««-i-v.. ^P««"-'-V^ "--Z^' 

,6 R- H; halogen; C^. -^^'^^ ■"»-'"" """"^ 

is H; halogen; 

p9 and may be connected toiorm a cydopropyl ring; 
saltthereof with a pharmaceutically acceptable acid or base; 



or, 
20 

ora 



with the exception of the following compounds. 

rLim«thvl 7.(2-oxo-propyl) .8^)iperazln-1-y»-3.7-dihydro-punne-2.6-d.one. 
1,3-dimethyl-7-(2-oxo propy,, hw« ^^^^,0.7 8..n,ethanediyl-bis-purine- 

25 i,3.V.3'.r-pentamethyl-8-piperazin.1-yl-3.7.3,7 tetranyaro- 

7-Benzyl-3-methyl-8-p.perazin-1-yi-3.7-dihydro-purine.2,6-d,one. 

7-^ ChLo-benzyl) -3-methy.-8-p.peraz.n-1.y.-^^^^^^^ 
35 7-(2-Chloro-benzyl) -3-methyi-8-piperazin-1.y^3.7K«hydn.i:urlne-2.6^one. 
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7-Ethy1-3-methyl-8-piperazln-l-yl-3.7-clihydro-purine-2.6-dione. 
3.Methyt-8-piperazln-l-yl-1.7-dIpropy1-3.7-dihydro-purine-2.6-dione. 
3-Methyl-7-(3-methyl-butyl) .8-piperazin-1-y«-3.7-dihydro-purine-2.6-dione. 
7.Birtyl-3-methyI-8-piperazin-1-yl-3.7-dihydro-purine-2.6-dlone. 
5 3-Methyl-7.(3^)henyl-propyl) -8^)lperazln-1-y«-3.7-dlhyd«)-purine-2.6K«one. 
7.But-2-eny!-3-methyt-8-pipera2in-1-yl-3.7-dlhydro-purine-2,6-dione. 
7.(3.ChloiD-but.2-enyl)-3-methyl-8-plperazln-1-yI-3,7-dihydro-purine-2.6Klione. 

7-Heptyl-3-methyl-8-piperazln-1-yl^.7-dlhydro-purine-2,6-dione, 
3-Methyi-7-(1-phenyl-ethy1)-8-piperazin-1-yl-3.7-dihydro-purlne.2.6<J!on6. 
10 3-Methyl-7-(3-methyl-benzyl) -8-piperazln-1-yl-3.7^1hydro^,urine-2.6<«one. 
3-Methyl-7-propyl-8-plpera2in-1.yl-3.7-dihydro-purine-2.6-dlone.and 
3-IWethyi-7-pentyl-8-piperazin-1-yi-3.7-dihydro-purine-2.6-dlone. 

compounds of formula 1 may be used for the manufacture of a medicament for treating 
15 diseases that are associated with proteins which are subject to inactivation by DPP-IV. 



in 



another aspect, the Invention relates to the use of compounds of fomnula II 




A' is a cartjon or nitrogen atom 
The A-ring may be substituted with one or more 
and B^ are carbon or nitrogen atoms, independently, 
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atom, or C=0. or C=S; unsaturated, such that the 1-ring may be a 

saturated, or partially or fully unsaturated; unsaturated, such that the S- 

20 Ci-C,o alkyi: perhalo C,-C,o alkyloxy: 

Indepscidenay; heteioaryl C-C alRyl oP"™ ' „. ,„dei»ndertly, -SH; - 

30 SR^ SOB-: scy^; ^o-. ■<=Wf "^TcTjlZZ 

NHCONH,; .NHCOFrt-NHS0,R=; ^00.(0,-0.) sIM -SO^MHlf*)'. 
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op,ona«, eubswuted »«, one or more R' independent^ ^■-^^'^f^"^^ , 
,5 Ln>er,lopW^sube«u>ed»i.honeo,m=«R'independen«,-.C,.C^^ 

HeJe.ylop.o,^^.-^'*-"-"'^''*^'^,^^^^^ 
^H*yl opaonlly »il>«u<«J »». on. or mo« R* lndependen«y, C-C,^<>^. 
^m,e«n>e„l op«one,VeuOs«u,ed ««h oneo, more R- In^penden,^, ^-0,^^ 
20 S(CH*.S^ op«ona«y suMHuted ««h one or more R" lndwenden.l« C.-0,*ll<yl- 
SIOH,l„S-lieteroaryl optionally subeHtuled »illi one or more R- Indopendonlly; C- 

0-CO-(C,-Ce ) alkyl optionally substituted with one or more R* independently -SH -SR . 
SOR«- -SO^- -CHO; .CH(OR^a; cart)oxy; cyano; nrtro; halogen; hydroxy: -SO^NHa: - 
as ^H(rTW). .COm^y, -CON(R^). -CSNH.; -CONHNH. -002^', 

-NHCNHNHi -NHCSNH^: -NHCONH2: -NHCOR*; -NHSOaR : 

is C,-Co alkyl optional^ substituted with one or more R« Independently. C.C,oallcenyl 
optionally substituted with one or more R« independently; Ca-C,oalkynyl optionally 

30 ^^u^Lv.^ one or more^lndependen«y;C3-C.cyc,oaiky, optionally subs^^^^^ 
ZZ more R^ Independent,; C.Ce cycloheteroalKy. op«onal,y subs«t^ed wKh one or 
more R» independently: aryl optionally substituted with one or more R« independently, 
heteroaryl optionally substituted wm. one or more P? independently; amino; amino 
substituted with one or more C,-C,o alkyl optionally substituted with one or mo^^R«. 

35 amino substHuted with one or two aryl optfonally substituted with one or more R 
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• H«n«„dBntIv hete«5aryl optionally substituted with one or more R" independently; ^: 
'TT^ OOoToLiO.^. ) ancyl optional^ substituted with one or more 

XJnt,y;CrC.a.Ke^oxyop«onal,y3ubst«.^^ 
inde^endentty. (VC alKynyloxy op«ona.^ substituted with °- - 
independently: ar^oxy optlonaiiy subs«uted wHh one or more R 
10 heteroaryloKy optionally substituted with one or more R" Independentty. 
rR^lLtothesamecarbonmayformasplrohetarocyd^ 

hydantoln; thlohydantoln; oxazolldlne-2.5-dione: 

R» ,s C-Co all^l optionally substhuted with one or more R« independently; C^-Gjoalkenyl 
.ubjtituted with one or more B" Wdwendanlly; 

OOC», ^F. -CCfc -OOF^ -OCH. -OO^^ -CO^"''. ^ ^"^^ 

^^-I-VD; -so. (pyr-o«*.,.,l); ■80.(pipe.M-.-1-« -SO, (mo-phoUn*,^, N- 
^HrNHCH. -NHOONH. -NHCONHCH. -NHCOOH,; -NHSO,^ P«; 

B- H; hatogon; 0,-C,, aW op*».all» =ub»«uttd one or n«™ R- 
r" is H; halogen; 

R9 and RIO may be connected to form a cyclopropyl ring 
35 or a salt thereof with a phamiaceutically acceptable add or base; 
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for the manufacture of a medicament for treating diseases that are associated with 
proteins which are subject to inactivation by DPP-IV. 

5 DETAILED DESCRIPTION OF THE INVENTION 
Deflnttions 

The term DPP-IV" as used herein is intended to mean Dipeptidyl peptidase IV (EC 3.4.14.5; 

^ DPP-IV). also known as CD26. DPP-IV cleaves a dipeptide from the N terminus of a 

1 0 polypeptide chain containing a proline or alanine residue In the penultimate position. 

The term "treatment" is defined as the management and care of a patient for the puipose of 
combating the disease, condition, or disorder and includes the administration of a compound 
of the present invention to prevent the onset of the symptoms or complications, or alleviatng 
the symptoms or complications, or eliminating the disease, condition, or disorder.. 

15 The term "beta cell degeneration" is intended to mean loss of beta cell function, beta cell 
dysfunction, and death of beta cells, such as necrosis or apoptosis of beta cells. 
The tern "C1-C10 alkyP as used herein, alone or in combination, refers to a straight or 
branched, saturated hydrocarbon chain having from 1-10 carbon atoms such as but not 
limited to e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, sec. Butyl, isobutyl. tert. Butyl, n- 

20 pentyi. 2-methylbutyl. 3-methylbutyl. n-hexyl. 4-mettiylpentyl. neopentyl. 2.2- • 
dimethyipropyl and the like. 

The term "CrCio-alkenyr used herein, alone or in combination, refers to a straight or 
branched, unsaturated hydrocarbon chain having from 2-10 carbon atoms and at least 
one double bond such as but not limited to vinyl. 1-propeny1, allyl. isopropenyl. n-butenyl. 
25 n-pentenyl and n-hexenyl and the like. 

The term "CrCio alkynyl" as used herein, alone or in combination, refers to an 
unsaturated hydrocarbon chain having from 2-10 catton atoms and at least one triple 
bond such as but not limited to -OCH. -C-CCH3. -GKW^CH. -CHrCHrC-CH. -CH(CH3) 
C=CH and tiie like. 

30 The temt "Cio-alkoxy" as used herein, alone or in combination is Intended to Include those 
C.iff«Ikyl groups of tiie designated length in either a linear or branched or cyclic 
configuration linked through an ether oxygen having its free valence bond from tiie ether 
oxygen. Examples of linear alkoxy groups are methoxy. etiioxy. propoxy. butoxy. pentoxy 
and hexoxy. Examples of branched alkoxy are isopropoxy. seo-butoxy. tert-butoxy. 
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isopentoxy and isohexoxy. Example of cyclic alkoxy are cyclopropyloxy. cyclobutyloxy. 
cydopentyioxy and cyclohexyloxy. 

The terni "Ca-Cio cycloaikyr as used herein refers to a radical of one or more saturated 
cyclic hydrocarbon having from 3-10 carbon atoms such as but not limited to cydopropyl. 
5 cydobulyi. cyclopentyl. cydohejQrl. adamantyl and the like. 

The term "Cg-Cio cycioaikenyr' as used herein refers to a radical of one or more cyclic 
hydrocarbon having at least one double bond having from 5-10 carbon atoms such as but 
not limited to cyclopentenyl, cyclohexenyl and the like 

The term "CrCe cycloheteroalkyl" as used herein refers to a radical of totally saturated 
1 0 heterocycle like a cyclic hydrocarbon containing one or more heteroatoms selected from 
nitrogen, oxygen and sulphur Independently in the cycle such as pyrrolidine (1 - 
pyrrolidine; 2- pyrrolWine; 3- pyrrolidine; 4- pyrrolidine; 5- pyrrolidine); pyrazolidlne (1- 
pyrazolidine; 2- pyrazolidine; 3- pyrazolidlne; 4-pyra2oiidine; 5-pyrazolidine); imidazolidine 
(1- imidazolidine; 2- imidazolidine; 3- imidazolidine; 4- imidazolidine; 5- imidazolidine); 
15 thiazolidine (2- thiazoiidine; 3- thiazolidlne; 4- thiazolidine; 5- thiazolldine); piperldlne (1- 
piperidine; 2- piperidine; 3- piperidine; 4- piperidine; 5- piperidlne; 6- piperidine); 
piperazine (1- piperazine; 2- piperazine; 3- piperazine; 4- piperazine; 5- piperazine; 6- 
piperazine); morphoBne (2- morpholine; 3- morphoHne; 4- morphoiine; 5- morphoiine; 6- 
morpholine); thiomorpholine (2- thiomorphoiine; 3- thiomorpholine; 4- thiomorpholine; 5- 
20 thiomorpholine; 6- thiomorpholine); 1 .2-oxathiolane (3-(1 ,2-oxathiolane); 4-(1 ,2- 

oxathiolane); 5-(1 .2-oxathiolane); 1 ,3-dioxolane (2-(1 .3-dioxolane); 4-(1 .S^lloxolane); 5- 
(1,3-dioxolane); tetrahydropyrane; (2-tetrahydropyrane; 3-tetrahydropyrane; 4- 
tetrahydropyrane; S-tetrahydropyrane; 6-tetrahydropyrane); hexahydropyridazine (1- 
(hexahydiopyridazine); 2-(hexahydropyridazlne); 3-(hexahydropyridazine); 4- 
25 (hexahydropyridazine); 5-(hexahydropyridazine); 6-(hexahydropyridazine)). 

The term "aryl" as used herein Includes carbocyclic aromatic ring systems. Aryl is 
also intended to include the partially hydrogenated derivatives of the carbocyclic systems. 
The tenn "heteroaryl" as used hereln-inciudes heterocyclic unsaturated ring systems 
containing one or more heteroatoms selected from nitrogen, oxygen and sulphur such as 
30 fury!, thienyl. pyrrolyl. heteroaryl is also Intended to Include the partially hydrogenated 
derivatives of the heterocyclic systems enumerated below. 

The terms "aryP' and "heteroaryl" as used herein refers to an aryl which can be optionally 
substituted or a heteroaryl which can be optionally substituted and includes phenyl, 
biphenyl. indenyl. naphthyl (1-naphthyi. 2-naphthyl), N-hydroxytetrazolyl. N- 
35 hydroxytriazolyl. N-hydroxyimidazoiyl. anthraoenyl (1-anthracenyl. 2-an1hrac6nyl, 3- 
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anthracenvl) thiophenyl (2-thianyl. 3-thlenyi). furyl (2-furyl. 3-furyl). indolyl. oxadiarolyi. 

5 1 2 4.triazbl-3-yO. oxazolyl (2.oxazolyl. 4K,xazoly«. S^olyl), th.azoIyl (2-th.azoty«. 4 
nvrimidinvi 5H>yrimlcnnyl. e-pyrimldinyl). pyrazlnyl. pyridazinyl (3- pyndaanyl. 4- 

r ILranvl^ 2 3Klihyd«>benzoIb]furanyl (2.(2.3-dihydro-benzo[b]furanyl). 3-{2.3- 

W2 3-dihydrc^benzo[blfuranyl). 7-(2.3-dihydro-benzolblfuranyl). benzo[blth.ophenyl (2- 

benzo blthiopheny.. 7-benzotb]thiopheny.). 2.3K«hydro.benzolblthiopheny^(2-(2.3- 
^^^lelimop^enyi), 3.(2.3^ihydro^nzotblt«ophan^). 4^2.3^.hydro- 
benzo[blthIopheny0.5H2.3KfihydK)4,enzo[blthiophenyl).e-^^^^^^^ 
benzo^UphenyO. 7-(2.3.d-.hydro-benzolb]«,iopheny.). indCy. 3- 
20 IndoM Ldolyl. 5-indoIy.. 6-fndotyl. 7-indolyl). indazole (1-indazo.yl. 3-.ndazolyi 4- 

nroM5-ind-o.y..6-.ndazo.^ , 
:ern!^azo..4-bonzi«5.^^^^^ 

a-benzimidazoiyl). benzoxaz^y. (l-benzoxazo.^. ^^^^^^-''^ZZ^U 7- 
benzothiazolyl. 2-benzoth.azo.y,. 4^enzothlazoly.. 5-benzothiazoly.. 
25 eL^^azoi). d-^-'V. 2-oart.azo,y,. 3-carbazoM, 4.arbazoM). 5H- 

dlbenzrb.qazepine (5H-dibenzIb,f]azepin-1-yl, 5Hmibenz[b.f]azepine-2-yl. 5H- 
ren?b nazeplne-3-y.. 5H-dibenztb.flazep,ne^-y.. 5H-d,benzMazepine*yl). 10.11- 

5H-dibenzlb.nazeplne-2-y., lo.11-d.hydrc>5H-d.benzlb.flazep.ne^^ 10.1l.l.hydro.5H 
30 dlbenz[b.qazeplne-4-yU10.11-d«hydro.5HKl«benzlb.flazep^ 

The term halogen as used herein refers to fluorine, chlorine, bromine or k^dine, 

,n the compounds of formula I. is preferably H; C^alkeny. optionally subsmuted with 
35 onror more RMndependen«y;C^-C.a.My. optional^ -^^^ 
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independently; C3-C7 cycloalkyi optionally substituted with one or more independently, 
Ca-Crcycloheteroalkyl optionally substituted with one or more R* independently; aryl 
optionally substituted with one or more R* independently; aryl C1-C3 alkyi optionally 
substituted with one or more R* independently; heteroaryl C-C3 alkyl optionally 

5 substituted with one or more R* independently; heteroaryl optionally substituted with one 
or more R* Independently. -SH; -SR=; SOR''; SOzR'; -CHO; -CH(0R^)2: carboxy; -COaR*; 
NHCXJNNHa; -NHCSNHa; -NHCONH2; -NHCOR*: -NHS02R';-NHC0R*: -NHSOgR^; -O- 
C0-(Ci-C6) alkyl optionally substituted with one or more R* independently; cyano; nitro; 
halogen; hydroxy; perhalo C1-C7 alkyl; perhalo CrCy alkyloxy; -SO2NH2: -SOaNHCR^): - 

10 S02(R% -CONH^; ^SNHz; -CON^Ha: -CONH(R=); -CON(R»)2: C1-C10 alkytoxy opttonally 
substituted with R* independently: Cz-Cio alkenyloxy optionally substituted with R*; CrC,o 
alkynyloxy optionally substituted with R^ independently, aryloxy optionally substituted with 
R* independently; heteroaryloxy optionally substituted with R* independently. 

15 More specifically, in the compounds of fomnula I. R= may be H; C3-C7 cycloalkyi optionally 
substrtuted with one or more R* independently; CrCrcydoheteroalkyl optionally 
substituted with one or more R* independently; aryl optlonaHy substituted with one or 
more R* independently; aryl C1-C3 alkyl optionally substituted with one or more R* 
Independently; heteroaryl C-Ca alkyl optionally substituted with one or more R* 

20 independently; heteroaryl optionally substituted with one or more R* Independently, -SH; - 
SR''; SOR"; SO2R'; -CHO; -CH(0R=)2; carboxy; -COaR*; NHCONNH2; -NHCSNH2; - 
NHCONH2; -NHCOR*; -NHSO2R*; -0-CO-(Ci-Cs) alkyl optionally substituted with one or 
more R* independently; oyano; nitro; halogen; hydroxy; perhakj C1-C7 alkyl; perhalo C1-C7 
alkyloxy: -SOzNHa: -SOaNH(R»): -SOa(R'')a; -CONH2: -CSNH2; -CONaHs; .CONH(R«); - 

25 CONCR*)* C1-C10 alkytoxy optionally substituted with R* independently; C2-C10 alkenyloxy 
optionally substituted with R*; C2-C10 alkynyloxy optionally substituted with R* 
Independently, aryloxy optionally substituted with R* independently; heteroaryloxy 
optionally substituted with R* independently. 

30 

AJtematlvely, in the compounds of fonnula I. R* may be H. In thfe embodiment, R' may 
preferably be C=0; C=S; C1-C2 alkyl substituted with one or more R* independently; Ca 
alkenyl substituted with one or more R* independently; C2 alkynyl; C3-C7 cycloalkyi 
optionally substituted with one or more R" independently; Ca-Crcycloheteroalkyi optionally 
35 substituted with one or more R* Independently; aryl substituted with one or more R* 
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independently: aryl C-Ca alkyi substituted with one or more independently; heteroaryl 
substituted with one or rt^ore R* indeperKfently. heteroaryl Ci-Cs alkyI substituted with one 
or more R* independently. 

5 In the compounds of formula I. R" Is preferably H. and R« Is preferably H. 

In the compounds of formula I. R« and R' may independently be H; Ci-Co alkyl optionally 
substituted with one or more R* independently; C-doalkenyl optionally substituted w.th 
one or more R* independently; C^Cioalkynyl optionally substituted with one or more R 
10 independently; Ca-Cr oycloalkyi optionally substituted with one or more R* Independently; 
C3-C7 cydoheteroalkyl optionally substituted with one or more R* Independently; 
heteroaryl opttonally substituted with one or more R* Independently. In particular. R« and 
r7 may independently be H; Ci-C,o aikyi optionally substituted with one or more R* 
Independently. More particularly. R« and R' may independently be H; C1-C10 alkyl. 

When R'° Is H. R« and R' may independently be H; Ci^io alkyl opttonally substituted with 
one or more R* Independently; CrCo alkenyl optionally substituted with one or more R* 
Independently: C^Otoslkynyl optionally substituted with one or more R* Independentty; 
CrCr oycloalkyi optionally substituted with one or more R* Independently. 

20 

In the compounds of formula I. R* may be piperidino optionally substituted with one or 
more PP Independently; piperazino optionally substituted with one or more R' 
independently; morphoiino optionally substituted with one or more R" Independently; 
thiomorpholino opttonally substituted with one or more PP Independently; pyrrolidino 
25 optionally substituted with one or more independently. In this embodiment. R« and R^ 
may Independently be H; Ci-C,o alkyl optionally substituted with one or more R* 
independently: Ca-Cioalkenyl optionally substituted with one or more R* independently; 
CrCioalkynyl opttonally substituted with one or more R* Independently. 



30 Preferred Compounds 

7-Benzyl-8K64iyd»oxyrnethyl-I1.4]diazepan-1-yO-1.3Hliriie»hyl-3.7-dlhydropurine-2. 

7.Benzyl-8-(6-hydroxy-l1.4ldiazepan-1-yl)-1.3K«methyl-3.7-dihydropurine-2,6-dione 
7.Benzyl-8K3-hydroxymethyl-[1 ,4]dlazepan-1 -yl) -1 ,3-dimelhyl-3,7-dlhydropur!ne-2.6-dlone 
7-Benzyl-1 .3-dimethyl-8-piperazln-1 -yl-3,7-dihydropurine-2,6slione 
35 i.3.Dlmelhyl-7-(4-methylbenzyl) .8iilperazln-1-yl-3.7-dlhydropurlne-2.6-dlone 

3^(1 ,3.Dlmethyl-2.6-dtoxo-8-plpeiazin-1-yl-1 5.3.6-telrahydropurin-7-ylmethyl) benzonilrile 
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7^2 Lmothoxy-benz^) -1 .3-dimethyl.8.p^eraztnO-y1-3J<.lhydro-purlne-^^^^^ 

1.3-Dlmethvl-8-piperaztn i y. v o 3 6-tetrahydro.purin-7-yl) -butyronitrile 

4J13.Dlmethyl-2,6-dloxo-8i3lperazln-1-yl-1A3,6tetranyu. h j'/ 

.^Lzy.-8 (3-teopropyipiperazin-l-y.) -1.3^^^^^^ 
S L - ytp-P^razin-VyO .1.3^imet.y.-3.7-diMropurtr^2.6^^^^ 

7.Benzyl-8-{plperazln-3-spiro-3'-bicycIo[2,2.1]nepxane i w . 
8r4lDiazepan.1-yl-7-(2-methoxy-benzyl) .l.3-dimethy.-3.7-diMro-puririe-2.6^e • 

t^^To^^- -^-1.3-^'--^-^^^^^^ .3.7^iMro-purino-2.a^-^ 
« w r,^M^ Ml 4ldlazepan-1-y»-1.3-dlme»hyWJ^Mro-purine-2.6-dtone 

rrraTeant^r:^-^^^^^^^ 
30 tnTorpl il 3^'-*^^-^^^^^^^^^ .3.-dihydro-pur.e-2.e^.2^ 
3!ii^-8-pUzb.-1-^-7-(2-tr«.uoromethy.-ben^^ ^.7^Mro-pud-2.6-d.ona 

3^D^nz^-H2-hyd««y-emy.)-Mparaz1n-1^ 
3^Benzyl-7-phenethy.-8-piper«In-1-y«-37<ithydroi,urine-2.6^one 

37-Dibenzyl-8.t1.4ldlaz9pan.1-yl-3.7-dlhydro-purlae-2.6-dlon6 

35 7-Ben^y.-a-[1.4]diazapan-1-yl-3-methyl-37-dihydro-purine.^^^^^ 

37-DibenryN8-l1,41diazepan-1-yl-Vpropy.-3J-dihydro.parine.2.6.d.one 

acetamide 
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137.Triben2yI-8-piperazin-1-yl-3.7-dihydro-purin9.2.6<lion9 

(S) -7-Benzyl-8-(3-benzytoxymethylpiperazin-1-yO -LSHjImethyl 3.7-dmyar 

3;7-Dibenzyl^i^lperazin-1-yl-37-dihydro-purine-2.6^^^ 
3.7-0.en^-8-l1.4Pazepan-1-.^r^^^^^^ 



10 benzonftrile ■ . . ^, , „ 3 6-tetrahydro-purin-7-ytoflethyO -toen»nW^^ 

7-Bonz,l*m=*,^Mll»'a*-1^*■3J■<rM«.-PU'l™•2.»*« 
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r^!chloro-2-nitrobenzyl) -1.3-dimemy|.Mpe^n-1-vl-3jKlihydropurine.2.6.d.one 
7lL^zy.oxybenz^)-1>dimetN-8-pipera^n-1-^^^^^ 
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4-(1 .3-DimethyI-2,6-dloxo-8-pipGra2ln-1 -yl-l ,2,3.6-totrahyclropurin-7-ylmethyl) -S-methoxybenzolc 
add methyl ester 

7-CyclohexylmethyI-1 ,3-dlmethyl-8-piperazin-1 -yl-3,7-dihydro-purine-2,6-dione 

7- Berizyl-8-(2,5-d!aza-blcyclo[2.2.1]hept-2-yl) -1 ,3-dlmethyl-37-dl 

6 8-(6-Ben2yl-[1 ,4]diazepan-1 -yl) •7-(2-iodo-benzyl) -1 .3-dlm0thyl-3,7-dihydro-purlne-2,6-dlone 
(S) -7-Benzyl-8-(3-hydroxymethylpiperazin-1-yl) -1 ,3-dimethyl-3,7-dlhydropurine-2,6-dIone 

8- 11 ,4lDlazepan-1 -yH ,3-dlmethyl-7-(2-oxo-2-pyrrolidin-1 -yl-ethyl) •3,7-dihydro-purine-2,6-dione 
7-(2-1odo-benzyl)-1 ,3-dimethyl-8-(6-pyridin-2-ylmethyl-I1 ,4]dia2epan-1 -yl)-3,7-dlhydro-purine-2,6- 
dione 

1 0 7-(2-Bromo-ben2yl)-1 ,3-dimethyl-8-(6-pyrldin-2-ylmethyl-[1 .4]dlazepan-1 -yl)-3,7-dihydro-purine-2,6- 
dione 

(S) 7-Benzyl-8-(3-benzyl-plpera2in-1 -y1)-1 ,3-dlmethyl-3,7-dihydro-purine-2,6-dione 

7-BenzyI-1,3-dimethy!-8-(3-phenethyl-pipei^n'1-yl)-3,7<llhydro-purlne-2.6-di^ 

(R)-7-Benzyl-8-(3-benzy!pipGrazin-1-yl)-1,3-dimethyl-3.7-dlhydropurinG-2,6^^^ 

1 5 7-Benzyl-8-(3-(2-hydroxy-benzyi)-plperazin-1 -yl)-1 ,3-dimethyl-3,7-dlhydro-purine-2,6-dlone 
7-B8nzyl-8-(3-(2-methoxy^ben2yl)-pfperazln-1 -yOl ,3-dlmethyI-3,7-dlhydro-purine-2,6-dlone 
(R) 7-Benzyl-8-(3-(4-methoxy-ben2yl)-plperazln-1 -yl)1 ,3-dImethyl-3,7-dihydro-purine-2,6-dlone 
(R)-7-Benzyl-8-(3-(4-hydroxy-benzyl)-piperazin-1-yl)-1 .3-dlmethyl-3,7-dihydro-purine-2,6-dione 
(R)-7-Benzyl-1,3-dlmGthyl-8-(3-(4-flltro-ben2yl)-piperazin-1-yl)-3J-dihydTO^ 

20 (R)-7-Ben2yl-8-(3-(4-fluoro-ben2yl)-plpera2in-1 -yl)-1 ,3-dimethyl-^,7-dihydfo-puf lne-2,6-dlofie 
{R)-4-(4-(7-Benzyl-1 ,3<nmethyl-2,6-dioxo-2,3,67-tetrahydro-1 H-puri 
benzonitrile 

{R)-6-(8-(3-Benzyl-piperazln-1 -yl)-1 .3-dimethyl-2,8-dloxo-1 ,2,3,6-tetrahydro-purin-7-ylmothyl)- 
nicotinonitrile 

25 (R)-7-Benzyl-1 ,3-dimethyl-8-(3-th!azoM-yInnethyl-plpera2in-1 -yl)-3,7-dihydro-purine-2,6-dlone 
(R)-2-[1 ,3-Dimethyl-2,6-dioxo-8-(3-thlophen-2-ylmethyl-pipGrazin-1 -yO-1 ,2,3,6-tetrahydro-purln-7- 

ylmethyTI-benzonltrile 

7-Benzyl-8-[1 ,4]diazepan-1 •yl«3-methyl-1 -(tetrahydro-1uran-2-ylmethyl)-3,7-dihydro-purine-2,6- 
dlone 

30 7-Benzyl-1 -(2-cyclohexyl-ethyl)-8-[1 ,4]diazepan-1 -yl-3-methyI-3,7-dihydro-purlne-2,6-clione 
7-Benzyl-8-[1 .4Idiazepan-1 -yl-3-mothyl-1 -(5-methyI-h©xyI)-3,7-dihydro-purlne-2,6-dIone 
7-B6nzyi-8-[1 ,4]dlazepan-1 -yl-3-nnethy»-1 -(3-methyl-butyl)-3,7-dihydro-purine-2,6-dione 

7- Benzyl-8-[1 ,4]draz©pan-1 -yl-1 -(2-ethoxy-ethyl)-3-methyt-3,7-dihydro-purine-2,6-dione 

8- [1 ,4]DlazBpan-1 -yI-7-(2-lodo-benzyl)-3-methyl-1 -(tetrahydro-f uran-2-ylmethyl)-3,7-dlhydro-purine- 
35 2,6-dIone 

7- {2-lodo-benzyl)-3-methyl-8-plperazin-1-yl-1-(tetrahydro-furan-2-ylmGthy^^ 
dione 

8- [1 ,4IDiazepan-1 -yl-7-(2-iodo-benzyl)-3-methyl-1 -(tetrahydro-pyran-2-ylm0thyl)-3,7-dihydro- 
purine-2.6-dlone 
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7-(2-lodc>-benzyl)-3-methyl-8-pIperazIn.1 -yl-1 -(tetrahydro-pyra^ 
dione 

7- (2-lodo-benzyl)-3-methyl-1-(2-phenoxy-emyl)-8-plp8razinO-yl-37Hlihydro-puri^^ 

8- [l ,4]Diazepan-1 .yU7-(2-lodo-benzy!)-1 .(2-methoxy-ethyl)-3-methyi-3,7-dlhydro-purIne-2.6-dione 
5 7-(2-lodo-benzyl)-l -(2-methoxy-ethyl)'3-m0thyl-8-piperazin-1 -yl-3,7-dlhydro-purine-2,6-diono 

1 -(2-Ben2yloxy-Gthyl)-8-[1 ,4]dlazepan-1 .y|.7-(2-lodo-benzyl)-3-m0thyl-3,7-dlhydro-puiine-2,6-dione 
1 -(2-Benzyloxy-ethyf)-7-(2Hodo-ben2yO-3-methyl-8-piperazin-1 -^^^^ 

1 -(3,5-Dimethoxy-benzyl)-7-(2-lodo-ben2yl)-3-methyl-8-plperazln-1 -yl-3,7-dihydro-purlne-2.6-dIone 
7-{2-lodo-benzyl)-1-(3-methoxy-benzyl)-3-methyl-8i3iperazln-1-yl-3,7KJihydro-purine-^ 
1 0 8-[1 ,4]Diazepan-1 -yl-7-(2-lodo-benzyD-3-methyl-1 -(3-trif luorometho)(y-benzyl)-3,7-dlhydro-purlne- 
2,8-dlone 

7- (2-lodo-benzyl)-3-methyi-8i)lperazln-1 -yl-1 -(3-trif luorom0tho>{y-benzyl)-3,7-d]hydro-purine-2,6- 
dione 

8- [1 ,4]Dlazepan-1 -yl-1 -(2-hydroxy-propyI)-7-(2-lodo-benzyl)-3-methyI-3,7-dihydro-purlne-2,6-dione 
1 5 8-[1 ,4]Dia2epan-1 -yl-1 -(2,2-diethoxy^ethyO-7-(2-iodo-ben2yl)-3-memyl-37Kllh^^ 

8-[1 ,4]Dlazepan-1 -yl-1 .(2,2-dfmsthoxy-ethyO-7K2-icKlo-ben2yO-3-methyl-37-dm 

dlone 

8-[1 .4]Dlazepan-1 -yl-1 -(2-[1 ,3]dioxolan-2-yl-ethyl)-7-(2-iodo-benzyl)-3-methyl-3,7-dihydro-purine- 
2,6-dlone 

20 1 -(2-[1 ,31Dioxolan-2-y!-ethyl)-7-(2-lodo4jenzyl)-3-methyl-8-piperazin-1 -yl-3,7-dihydro-purine-2,6- 
dione 

1 -[1 ,3]Dtoxolan-2-ylmethyI-7-(2-iodo-benzyl)-3-methyl-8-piperazin-1 -yl-3,7-dihydro-purln0-2,6-dione 
8-[1 ,4]Dlazepan-1 -yl-l -{2-[1 ,3]dioxan-2-y!-ethyl)-7-(2-lodo-benzyl)-3-methyl-3,7-dlhydro-purlne-2.6- 
dlone 

25 1 -(2-[1 ,3]Dioxan-2-yl-ethyl)-7-(2-iodo-benzyl)-3-methyl-8-plperazin-1 -yl-3,7-dihydro-purine-2,6- 
dione 

8-[1 ,4]Diazepan-1 -yl-1 -(2,3-dihydroxy-propyl)-7-(2-iodo-benzyl)-3-methyf-3,7-clihydro-purlne-2,6- 
dlone 

1-(2,3-Dlhydroxy-propyl)-7-(2-iodo-ben2yl)-3HTielhyl-8-piperfi^ 
30 8-11 ,4]Diazepan-1 -yl-1 -(3-hydroxy-2-m0thyI-propyl)-7-(2-lodo-b©nzyl)-3-methyl-3,7<llhydr^^ 
2,6-dlone 

1-(3-Hydroxy-2-m0thyl-propyl)-7-(2-iodo-benzyi)-3-methyl-8-piperazin-1-yl-3,7-di^^ 
dione 

8-[1 ,4]Dla2epan-1 -yl-7-(2-lodo-ben2yl)-3H7iethyl-1 -[3-(tetrahydro-pyran-2-yloxy)-propylI-3,7- 
35 dihydroi3urln0-2.6-dione 

8-[1 ,4]Dlazopan-1 -yl-1 -(2-f luoro-ethyl)-7-(2-lodo-bGnzyO-3-melhyl-3,7-dihydn>purine-2,6-dione 
7-Benzyl-8-[1 .4]dlazepan-1 -yl-1 -(3-hydroxy-propyl)-3-methyl-3,7-dihydro-purin©-2,6-dionG 
7-Biphenyl-2-ylmethyl-8-[1 ,4]dlaz9pan-1 -yl-3-m0thyl-3,7-dlhydro-purIne-2,6-dlone 
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In another aspect, the invention provides compounds in one of the three groups A, B and 
C, 

5 

GrouD A: 

In the compounds oi group A, the Invention provides compounds of formula I 




wherein 

n and m is one or two independently; 

15 RMs C=0; C=S; Ci-C2all<yl; Caalkenyl; C2all<ynyl ; C3-C7 cycloalkyi; C3-C7 

cycloheteroalkyi; aryl; aryl-Cn-Cs allcyi; heteroaryl; heteroaryl-CrCa alkyl. wherein each 
alkyi, alkenyl, cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Cs alkyl, heteroaryi, or heteroaryl- 
C1-C3 alkyi is optionally substituted with one or more Independently; 

20 Is H; C1-C7 alkyl; C2-C7 alkenyl; C2-C7 alkynyl; C3-C7 cycloalkyi; C3-C7 cycloheteroalkyi; 
aryl; aryl-Ci-Ca alkyl; heteroaryi-Ci-Ca alkyl; heteroaryi; cyano; halogen; hydroxy, nitro; - 
SH; -SR^; -SOR^; -SO2R®; carboxy; -COaR^; -CON(R^)2; C1-C10 alkyloxy; C2-C10 
alkenyloxy; C2-C10 alkynyloxy, aryloxy; heteroaryloxy, wherein each alkyl, alkenyl, alkynyl, 
cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Ca alkyl, heteroaryi, heteroaryl-Ci-Ca alkyl, 

25 alkyloxy; alkenyloxy; alkynyloxy, aryloxy, or heteroaryloxy is optionally substituted with 
one or more R" independently; 
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is H; Ci-Cio alkyl; C2-C10 alkenyl; Cz-Cioalkynyl; C3-C7 cycloalkyi; C3-C7 
cydoheteroalkyl; aryl; aryl-Ci-Ca alkyl; heteroaryl-d-Ca alkyl; heteroaryl; Ci-Ci(^alkyl-0- 
Ci-Csalkyi; carboxy; cyano; nftro; halogen; hydro)Q^ wherein each alkyl, alkenyl, alkynyl, 
cycloalkyi, cydoheteroalkyl, aryl, aryl-Ci-Ca alkyl, heteroaryl-Ci-Ca alkyl. heteroaryl. or 
5 alkyl-O-alkyI is optionally substituted with one or more R^^ independently; two attached 
to the same carbon atom may form a spiro system; 

R^, R^\ R^^, and R^^ are independently C1-C10 alkyl; C2-C10 alkenyl; C2-C,o alkynyl; C3-C7 
cycloalkyi; C3-C7 cydoheteroalkyl; aryl; heteroaryl; cyano; halogen; hydroxy, nftro; 

1 0 trif luomiethyl; =0; =S; C1-C10 alkyloxy; CrCio alkenyloxy; QrCio alkynyloxy; 

aryloxy; heteroaryloxy, wherein each alkyl, alkenyl, alkynyl, cydoalkyi, cydoheteroalkyl, 
aryl, heteroaryl, alkyloxy; alkenyloxy; alkynyloxy. aryloxy. or heteroaryloxy is optionally 
substituted with one or more R° Independently; two Reattached to the same carbon atom 
may fonm a splroheterocydic system, preferably hydantoine; thiohydantoine; oxazolidine- 

15 2,5-dlone; 

R^ is H; C1-C10 alkyl; Ca-Cio alkenyl; CrCio alkynyl; C3-C7 cydoalkyi; C3-C7 
cydoheteroalkyl; aryl; aryl-Ci-Cs alkyl; heteroaryl; heteroaryl-Ci-Cs alkyl , wherein each 
alkyl, alkenyl, alkynyl, cycloalkyi, cydoheteroalkyl, aryl. aryl alkyl. heteroaryl, or heteroaryl 
20 alkyl is optionally substituted with one or more R^^ independently; 

R^ is H; C1-C10 alkyl; C2-C10 alkenyl; C^-Cio alkynyl; C3-C7 cycloalkyi; C3-C7 
cydoheteroalkyl; aryl; heteroaryl, wherein each each alkyl, alkenyl, alkynyl, cydoalkyi, 
cydoheteroalkyl, aryl, or heteroaryl Is optk>nally substituted with one or more R^® 
25 independently; 

R^ is H; C1-C10 alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cydoalkyi; C3-C7 
cydoheteroalkyl; aryl; heteroaryl, wherein each each alkyl, alkenyl, alkynyl, cycloalkyi, 
cydoheteroalkyl, aryl, or heteroaryl Is optionally substituted with one or more R^^ 
30 independently; 

R^ Fi^\ R^®. and R^® are Independently H; nitro; -OCH3; cyano; halogen; -OH; -SH; -SCH3; 

is H; halogen; C1-C10 alkyl or aryl, wherein alkyl or aryl is optionally substituted with 
35 one or more R^^ independently 
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Is H; halogen; 

or, and may be connected to fonn a cyclopropyl ring; 

5 

R^^ is H; C1-C10 alkyi or aryl; 

or a salt thereof with a phamnaceutically acceptable acid or base; 

1 0 with the exception of the following compounds: 

1 ,3-dimethyl-7-(2-oxo-propyI) -8-pipera2in-1 -yl-3,7-dihydro-purine-2,6-dione, 

1 ,3,1 ',3*,7*-pentamethyi-8-piperazin-1 -yl-3,7,3',7'-tetrahydro-7,8'-methanedlyl-bls-purine- 

2,6-dione, 

3,4p5-trimethoxy-benzoic acid 2-(1 ,3-dimethyl-2,6-dioxo-8-piperazin-1-yi"1 ,2,3,6- 
15 tetrahydro-purin-7-yl) -ethyl ester, 

7-[2-Hydroxy-3-(4-methoxy-phenoxy) -propyl]-3-methyl-8-piperazin-1 -yl-3,7-dihydro- 
purine-2,6-dlone, 

7-[2-hydroxy-2-(4-nitro-phenyl) -ethyl]-3-methyl-8-plperazln-1-yI^,7,8,9-tetrahydro-purine- 
2,6-dioae, 

20 7-Ben2y!-3-methyl-8-piperazin-1 -yl-3,7-dlhydro-purlne-2,6-dione, 

7-(4-Chloro-benzyl) -3-m6thyl-8-pIpera2ln-1-yl-3,7-dihydro-purlne-2,6-dlone, 
7-(2-Chloro-benzyi) -3-methyi-8-piperazln-1-yl-3,7-dlhydro-purlne-2,6-dlone, 
7-Ethyl-3-methyl-8-plperaz!n-1-yl-3,7-dihydro-purlne-2,6-dlone, 
3-Methyl-8-piperazln-1 -yH ,7-dlpropyl-3,7-dlhydro-purlne-2,6-dIone, 

25 3-Methyl-7-(3-methyl-butyl) -8-plpera2[n-1-yl-3,7-dlhydro-purine-2,6-dione, 
7-Butyl-3-methyl-8-pIperazin-1-yl-3,7-dihydro-purine-2,6-dione, 
3-Methyl-7-(3-phenyl-propyl) -8-piperazin-1-yi-3,7-dihydro-purine-2,6-dione, 
7-But-2-enyl-3-methyl-8-pipera2in-1-yl-3,7-dihydro-purine-2,6-dione, 
7-(3-Chloro-but-2-enyl) -3-methyl-8-plperazin-1-yl-3,7-dihydro-purine-2,6-dione, 

30 7-Heptyl-3-methyl-8-piperazin-1 -yl-3,7-dihydro-purine-2,8-dione, 

3-Methyl-7-(1 -phenyl-ethyl) -8-piperazin-1 -yl-3,7-dihydro-purine-2,6-dione, 
3-Methyl-7-(3-methyl-benzyl) -8-piperazin-1-yl-3,7-dihydro-purine-2,6-dione, 
3-Methyl-7-propyl-8-piperazin-1-yl-3,7-dihydro-purine-2,6-dione, and 
3-Methyl-7-pentyl-8-piperazin-1-yl-3,7-dihydro-purine-2,6-dione, 

35 
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Group B: 



In the compounds of group B, the invention provides compounds of fonmula I 




5 



wherein 

n and m is one or two independently; 

with the proviso that if n is 2 then m is also 2; 

10 

is C=0; C=S; Ci-CaalkyI; Cfealkenyl; C2alkynyl ; C3-C7 cycloalkyi; C^-Cr 
cycloheteroalkyi; aryl; aryl-Ci-Ca alkyi; heteroaryl; heteroaryl-Ci-Cs alkyi, wherein each 
alkyi, alkenyl, cycloalkyi, cycloheteroaikyl. aryl, aryl-Ci-Cs alkyl, heteroaryl, or heteroaryl- 
C1-C3 alkyi is optionally substituted with one or more Independently; 

15 

R^ is H; C1-C7 alkyi; Cz-Cj alkenyl; Cz-CTalkynyi; C:rC7 cycloalkyi; C3-C7 cycloheteroaikyl; 
aryl; aryl-Ci-Ca alkyi; heteroaryl-Ct-Qs alkyi; heteroaryl; cyano; halogen; hydroxy, nitro; - 
SH; -SR*; -SOR^ SOz^; carboxy; -COgR^; -CON(R^)2; C1-C10 alkyloxy; Ca-Co 
alkenyloxy; Ca-Cio alkynyioxy, aryloxy; heteroaryloxy, wherein each alkyl, alkenyl, alkynyl, 
20 cycloalkyi, cycloheteroaikyl, aryl, aryl-Ci-Cs alkyl, heteroaryl, heteroaryl-Ci-Ca alkyl, 
alkyioxy; alkenyloxy; alkynyioxy, aryloxy, or heteroaryloxy Is optionally substituted with 
one or more R^^ independently; 

R^ fs H; C1-C10 alkyl; C2-C10 alkenyl; Cg-Cio alkynyl; C3-C7 cycloalkyi; C^Cj 
25 cycloheteroaikyl; aryl; aryi-Ci-Ca alkyl; heteroaryl-QfCs alkyl; heteroaryl; Ci-Cioalkyl-0- 
Ci-CsalkyI; carboxy cyano; nitro; halogen; hiydroxy; wherein each alkyl, alkenyl, alkynyl, 
cycloalkyi, cycloheteroaikyl, aryl, aryl-Cn-Ca alkyl, heteroaryl-CrCs aikyi, heteroaryl, or 
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alkyl-O-alkyI is optionally substituted with one or nnore R^^ independently; two Reattached 
to the sanne carbon atoni may fomi a spirb system; 

R^ R^^ and R^^ are independently Ci-Cio alkyi; Cz-Cioalkenyl; Cz-Cioalkynyl; C3-C7 
5 cycloalkyi; C3-C7 cycloheteroalkyi; aryl; heteroaryl; cyano; halogen; hydroxy, nitro; 
tritluormethyl; N(R^®)2; =0; =S; C1-C10 alkyloxy; C2-C10 alkenyloxy; C2-C10 alkynyloxy; 
aryloxy; heteroaryloxy, wherein each alkyI, alkenyl, alkynyl, cycloalkyi, cycloheteroalkyi, 
aryl, heteroaryl, alkyloxy; alkenyloxy; alkynyloxy, aryloxy, or heteroaryloxy Is optionally 
substituted with one or more R° independently; two Reattached to the same carbon atom 
10 may form a spiroheterocycllc system, preferably hydantoine; thiohydantoine; oxazolidlne- 
2,5-dtone; 

R^ is H; C1-C10 alkyi; Ca-Cioaikenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 
cycloheteroalkyi; aryl; aryl-Ci-Cs alkyI; heteroaryl; heteroaryl-Ci-Cs alkyl , wherein each 
15 alkyl, alkenyl, alkynyl, cycloalkyi, cycloheteroalkyi, aryl, aryl alkyl, heteroaryl, or heteroaryl 
alkyl Is optionally sut)stituted with one or more R^"^ independently; 

R^ Is H; C1-C10 alkyl; Ca-C^o alkenyl; Cs-Cio alkynyl; QrCy cycloalkyi; C3-C7 
cycloheteroalkyi; aryl; heteroaryl, wherein each each alkyl, alkenyl, alkynyl, cycloalkyi, 
20 cycloheteroalkyi, aryl, or heteroaryl is optionally substituted with one or more R^° 
independently; 

R^ is H; Ci-Cio alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 
cycloheteroalkyi; aryl; heteroaryl, wherein each each alkyl, alkenyl, alkynyl, cycloalkyi, 
25 cycloheteroalkyi, aryl, or heteroaryl is optionally substituted with one or more R'^® 
independently; 

R®, R^^ R^^ and R^® are independently H; nitro; -OCH3; cyano; halogen; -OH; -SH; -SCH3; 
30 R® is H; halogen; Ci-Cio alkyl optionally substituted with one or more R" independently 
R^** Is H; halogen; 

or, R® and R^° may be connected to form a cyclopropyl ring; 

35 
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R^^ is H; Ci-Cio alkyl or aryl; 

or a salt thereof with a pharmaceutlcally acceptable acid or base. 
5 Group C: 

In the compounds of group C, the invention provides compounds of formula i 




I 

10 wherein 

n and m Is one or two independently; 

R^ is C=0; C=S; Ci-Caalkyi; C2alkenyl; C2all<ynyl ; C3-C7 cycloall<yl; C3-C7 
16 cycloheteroalkyi; aryl; aryl-Ci-C^ alkyl; heteroaryl; heteroaryl-Cn-Cs alkyl, wherein each 
alkyl, alkenyl, cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Ca alkyl, heteroaryl, or heteroaryl- 
C1-C3 alkyl is optionally substituted with one or more R'^ independently; 

R^ is H; C1-C7 alkyl; C2-C7 alkenyl; C2-C7alkynyl; C3-C7 cycloalkyi; C3-C7 cycloheteroalkyi; 

20 aryl; aryl-Ci-Ca alkyl; heteroaryl-Ci-Cs alkyl; heteroaryl; cyano; halogen; hydroxy, nltro; - 
SH; -SR^ -SOR^• -SO2R®; carboxy; -COaR^; -C0N(R^)2; C1-C10 aikyloxy; C2-C10 
alkenyloxy; C2-C10 alkynyioxy. aryloxy; heteroaryloxy, wherein each alkyl, alkenyl, alkynyl, 
cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Ca alkyl, heteroaryl, heteroaryf-CrCs alkyl, 
aikyloxy; alkenyloxy; alkynyioxy, aryloxy, or heteroaryloxy is optionally substituted with 

25 one or more R**^ Independently; 

R^ is C1-C1D alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 cycloheteroalkyi; 
aryl; aryl-Ci-Ca alkyl; heteroaryl-Ci-Ca alkyl; heteroaryl; Ci-Cioalkyl-O-Ci-CsalkyJ; carboxy; 
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cyano; nitro; halogen; hydroxy; wherein each alky I, alkenyl, alkynyl, cycloalkyi, 
cycloheteroalkyi, aryl, aryl-Ct-Ca aikyi, heteroaryl-CrCa alkyi, heteroaryl, or alkyl-O-alkyI 
is optionally substituted with one or more R^^ independently; two Reattached to the same 
carbon atom may form a spiro system; 

5 

R*, R^\ R^^ and R^^ are independently Ci-Cio alkyI; C2-C10 alkenyf; C2-C10 alkynyl; C3-C7 
cycloalkyi; C3-C7 cycloheteroalkyi; aryl; heteroaryl; cyano; halogen; hydroxy, nitro; 
trtfluonnnethyl; N(R^^)2; =0; =S; d-Cio alkyloxy; CVC10 alkenyloxy; C2-C10 alkynyloxy; 
aryloxy; heteroaryloxy, wherein each alkyI, alkenyl, alkynyl, cycloalkyi, cycloheteroalkyi, 
10 aryl. heteroaryl, alkyloxy; alkenyloxy; alkynyloxy, aryloxy, or heteroaryloxy is optionally 
substituted with one or more R° independently; two Reattached to the same carbon atom 
may form a spiroheterocyclic system, preferably hydantoine; thiohydantoine; oxazolidine- 
2,5-dione; 

15 R^ Is H; Ci-Cno alkyI; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 

cycloheteroalkyi; aryl; aryl-Ci-Cs alkyI; heteroaryl; heteroaryl-Ci-Cs alkyI , wherein each 
alkyl, alkenyl. alkynyl, cycloalkyi, cycloheteroalkyi, aryl, aryl alkyl. heteroaryl, or heteroaryl 
alkyI Is optionally substituted with one or more R^^ independently; 

20 is H; C1-C10 alkyl; C2-C10 alkenyl; CrCio alkynyl; C3-C7 cycloalkyi; Cs-Cr 

cycloheteroalkyi; aryl; heteroaryl, wherein each each alkyl, alkenyl, alkynyl, cycloalkyi, 
cycloheteroalkyi, aiyl, or heteroaryl Is optionally substituted with one or more R^® 
independently; 

25 R^ is H; C1-C10 alkyl; C2-C10 alkenyl; C2-C10 alkynyl; Ca-Cy cycloalkyi; C3-C7 

cycloheteroalkyi; aryl; heteroaryl, wherein each each alkyl, alkenyl, alkynyl, cycloalkyi, 
cycloheteroalkyi, aryl, or heteroaryl Is optionally substituted with one or more R^° 
Independentiy; 

30 R\ R^^ R^^, and R^^ are independently H; nitro; .OCH3; cyano; halogen; -OH; -SH; -SCH3; 
P? Is H; halogen; C1-C10 alkyl optionally substituted witii one or more R^^ independentiy 
R^° is H; halogen; 

35 
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or, and R^^ may be connected to fornn a cyclopropyl ring; 
R^® is H; CrCio alkyi or aryl; 
5 or a salt thereof with a pharmaceutically acceptable acid or base. 

In a further embodiment of the compounds of group A, B and C, R^ Is C=0; Ci-C2aII<yl; Ca 
aJkenyl; Ceall^ynyi ; Cs-C? cycloalkyi; Cg-C/cycloheteroalkyl; aryl; or heteroaryl, wherein 
10 each alkyI, alkenyl, cycloalkyi, cycloheteroalkyl, aryl, or heteroaryl is optionally substituted 
with one or more R"* independently. 

In a further embodiment of the compounds of group A, B and C, R^ is C=0; Ci-C2alkyl; 
C3-C7 cycloalkyi; aryl; or heteroaryl, wherein each alkyI, cycloalkyi, aryl, or heteroaryl is 
1 5 optionally substituted with one or more R^ independently. 

in a further embodiment of the compounds of group A, B and C, R^ is C=0 or aryl 
optionally substituted with one or more R^ independently. 

20 in a further embodiment of the compounds of group A, B and C, R"" Is aryl optionally 
substituted with one or more independently. 

In a further embodiment of the compounds of group A, B and C, R^ is aryl. 

25 In a further embodiment of the compounds of group A, B and C, R^ is phenyl. 

In a further embodiment of the compounds of group A, B and C, R^ is H; C1-C7 alkyl; C^- 
C7 alkenyl; Ca-Cralkynyl; C3-C7 cycloalkyi; Cs-C/cycloheteroalkyl; aryl; heteroaryi; cyano; 
halogen; hydroxy, nitro; -SH; -SR^; -SOR^; -SOgR^; -COaR"*; C1-C10 alkyloxy; C2-C10 
30 alkenyioxy; C2-C10 alkynyloxy, wherein each alkyl, alkenyl, alkynyl, cycloalkyi, 
cycioheteroalkyl, aryi, heteroaryl, alkyloxy, alkenyioxy, or alkynyloxy is optionally 
substituted with one or more R^^ Independently. 

In a further embodiment of the compounds of group A, B and C, R^ is H; C1-C7 alkyl; C3- 
35 C7 cycioheteroalkyl; aryl; cyano; halogen; nitro; -SR^; -SOaR^; -CO2R*; or C1-C10 alkyloxy; 



wo 02/02560 



PCT/DKOl/00467 



29 

wherein each alkyi, cycloheteroalkyi, aryl, or alkyloxy is optionally substituted with one or 
more R^^ Independently, 

In a further embodiment of the compounds of group A, B and C, Is H; C1-C7 alkyl; C3- 
5 C7 cycloheteroalkyi; aryl; cyano; halogen; -COaR^ or C1-C10 alkyloxy; wherein each alkyl, 
cycloheteroalkyi, aryl, or alkyloxy Is optionally substituted with one or more R^'' 
independently. 

In a further embodiment of the compounds of group A, B and C, R^ is H; CrC/ alkyl; 
1 0 cyano; halogen; or C1-C10 alkyloxy; wherein each alkyl or alkyloxy is optionally substituted 
with one or more R" independently. 

In a further embodiment of the compounds of group A, B and C, R^ is H; cyano or 
halogen. 

15 

In a further embodiment of the compounds of group A, B and C R^ is H. 

In a further embodiment of the compounds of group A and B, R^ Is H; C1-C10 alkyl; C2-C10 
alkenyl; Cg-Cioalkynyl; C3-C7 cydoalkyl; aryl; Ci-Cioalkyl-O-Ci-Cgalkyl; cyano; nitro; 
20 halogen; hydroxy; wherein each aikyi, alkenyl, alkynyi, cydoalkyl, aryl, or alkyl-O-alkyI Is 
optionally substituted with one or more R^^ Independently; two Reattached to the same 
cartDon atom may form a spiro system. 

In a further embodiment of the compounds of group A and B, R® is H; Ci-Cio alkyl; Ci- 
25 Cioalkyl-O-Ci-Csalkyl; hydroxy; wherein alkyl, or alkyl-O-alkyI Is optionally substituted with 
one or more R^^ independently; two Reattached to the same carbon atom may fonm a 
spiro system. 

In a further embodiment of the compounds of group A and B, Is H or C1-C10 alkyl 
30 optionally substituted with one or more R^^ Independently; two R^ attached to the same 
carbon atom may form a spiro system. 



in a further embodiment of the compounds of group A and B, R^ is H or C1-C10 alkyl. 
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In a further embodiment of the compounds of group A and B, is methyl, ethyl, or 
isopropyl. 

In a further embodiment of the compounds of group A and B, is H, 

5 

In a further embodiment of the compounds of group C, R^ is Ci-Cio alkyi; C2-C10 alkenyl; 
Ca-Cioalkynyl; C3-C7 cydoalkyi; aryl; CrCioaikyl-O-Ci-CsalkyI; cyano; nitro; halogen; 
hydroxy; wherein each alkyl, alkenyl, aikynyl, cydoalkyi, aryl, or alkyl-O-alkyI is optionally 
substituted with one or more R^^ independently; two Reattached to the same carbon atom 
10 nriay form a spiro system. 

In a further embodiment of the compounds of group C, R^ Is C1-C10 alkyl; Ci-CioalkyC-0- 
Ci-Csalkyl; hydroxy; wherein alkyl, or a!kyl-0-alkyl is optionally substituted with one or 
more R^^ independently; two Reattached to the same carbon atom may form a spiro 
16 system. 

In a further embodiment of the compounds of group C, R^ is C1-C10 alkyl optionally 
substituted with one or more R**^ Independently; two Reattached to the same carbon atom 
may form a spiro system. 

20 In a further embodiment of the compounds of group C, R^ is C1-C10 alkyl. 

In a further embodiment of the compounds of group C, R^ is methyl, ethyl, or isopropyl 

In a further embodiment of the compounds of group A, B and C, R"^ is CrCio alkyl; Ca-Cio 
25 alkenyl; CVC10 aikynyl; C3-C7 cydoalkyi; aryl; heteroaryl; cyano; halogen; hydroxy, nitro; 
wherein each alkyl, alkenyl, aikynyl, cydoalkyi, aryl, or heteroaryl Is optionally substituted 
with one or more R^ independently. 

In a further embodiment of the compounds of group A, B and C, R^ is C1-C10 alkyl; C2-C10 
30 alkenyl; or CrCio aikynyl; wherein each alkyl, alkenyl, or aikynyl is optionally sut^stltuted 
with one or more R® Independently. 

In a further embodiment of the compounds of group A, B and C, R'* Is C1-C10 alkyl 
optionally substituted with one or more R^ independently. 

35 
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In a further embodiment of the compounds of group A, B and C, R"* is CrCio allcyl. 

In a further embodiment of the compounds of group A, B and C, is methyl. 

5 In a further embodiment of the compounds of group A, B and C, R® is H; Ci-Cio alkyi; Ca- 
Cioalkenyl; Ca-Cioalkynyl; C3-C7 cycloalkyi; aryl; heteroaryl; wherein each alkyI, alkenyl, 
aikynyl, cycloalkyi, aryl, or heteroaryl is optionally substituted with one or more R^* 
independently. 

10 In a further embodiment of the compounds of group A, B and C, R^ is CrCio alkyI or aryl; 
wherein each alkyI or aryl is optionally substituted with one or more R^'^ independently. 

In a further embodiment of the compounds of group A, B and C, R^ is H; C1-C10 alkyI; C2- 
C10 alkenyl; C2-C10 aikynyl; C3-C7 cycloalkyi; or aryl; wherein each each aikyi, alkenyl, 
15 aikynyl, cycloalkyi, or aryl is optionally substituted with one or more R^^ independently. 

In a further embodiment of the compounds of group A, B and C, R^ Is H; CrCio alkyI; or 
CVC10 alkenyl; wherein each each alkyI or alkenyl is optionally substituted vM\ one or 
more R''® independently. 

20 

In a further embodiment of the compounds of group A, B and C, R® is H or C1-C10 alkyl 
optionally substituted with one or more R^^ independently. 

In a further embodiment of the compounds of group A, B and C, R^ Is H. 

25 

In a further embodiment of the compounds of group A, B and C, R^ Is C1-C10 alkyl 
optionally suiastituted with one or nrx^re R^^ independently. 

In a further embodiment of the compounds of group A, B and 0, R^ is Ci-do alkyl. 

30 

In a further embodiment of the compounds of group A, B and C, R® is methyl. 

In a further embodiment of the compounds of group A, B and C, R^ is H; C1-C10 alkyl; C2- 
Cioaikenyl; or C2-C10 aikynyl, wherein each each alkyl, alkenyl, or aikynyl is optTonally 
35 substituted with one or more R^^ independently. 
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In a further embodiment of the compouncts of group A, B and C, is Ci-Cio alkyi 
optionally substituted with one or more R^® independently. 

5 In a further embodiment of the compounds of group A, B and C, R^ is d-Cio alkyl. 

In a further embodiment of the compounds of group A, B and C, R^ is -OCH3. 

in a further embodiment of the compounds of group A, B and C, R° Is aryl. 

10 

In a further embodiment of the compounds of group A, B and C, R^'* Is C1-C10 alkyl; aryl; 
cyano; halogen; wherein each alkyl or aryl Is optionally substituted with one or more R^ 
independently. 

15 In a further embodiment of the compounds of group A, B and C, R^^ is halogen. 

In a further embodiment of the compounds of group A, B and C, R^^ Is CrCio alkyl; Ca-Cio 
alkenyl; C2-C10 alkynyi; aryl; heteroaryl; cyano; halogen; hydroxy, nitro; wherein each alkyl, 
aikenyl, alkynyi, aryl, heteroaryl is optionally substituted with one or more R^ 
20 independently. 

In a further embodiment of the compounds of group A, B and C, R^^ is aryl; heteroaryl; or 
hydroxy; wherein each aryl and heteroaryl is optionally substituted with one or more 
independently. 

25 

In a further embodiment of the compounds of group A, B and C, R^^ is phenyl, pyrldyl, or 
pyrrolidinyl. 

In a further embodiment of the compounds of group A, B and C, R^^ is hydroxy. 

30 

In a further embodiment of the compounds of group A, B and C, R^"^ is halogen. 

A further aspect of the invention Is a pharmaceutical composition comprising, as an active 
35 Ingredient, at least one compound of the Invention or a pharmaceutlcally acceptable salt 
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or prodaig or hydrate thereof together with a pharmaceutically acceptable carrier or 
diluent 

A further aspect of the Invention Is the use of a compound of the Invention for the 
5 manufacture of a medicament for treating diseases that are associated with proteins 
which are subject to inactivatlon by DPP-IV. 

A further aspect of the invention Is the use of a compound of the invention for the 
manufacture of a medicament for treatment of metabolic disorders. 

10 

A further aspect of the Invention Is the use of a compound of the Invention for the 
manufacture of a medicament for blood glucose lowering. 

A further aspect of the invention is the use of a compound of the invention for the 
15 manufacture of a medicament for treatment of Type II diabetes. 

A further aspect of the invention is the use of a compound of the Invention for the 
manufacture of a medicament for the treatment of Impaired glucose tolerance (IGT). 

20 A further aspect of the invention Is the use of a compound of the invention for the 
manufacture of a medicament for the treatment of impaired fasting glucose (IFG). 

A further aspect of the Invention is the use of a compound of the Invention for the 
manufacture of a medicament for prevention of hyperglycenrMa. 

25 

. A further aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for delaying the progression of impaired glucose tolerance 
(IGT) to Type II diabetes, 

30 A furtiier aspect of the invention is the use of a compound of the invention for the 

manufacture of a medicament for delaying the progression of non-insulin requiring Type II 
diabetes to insulin requiring Type II diabetes 
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A further aspect of the invention is the use of a compound of the invention for the 
manufacture of a medicament for increasing the number and/or the size of beta cells in a 
mammalian subject. 

5 A further aspect of the Invention is the use of a compound of the invention for the 
manufacture of a medicament for treatment of beta cell degeneration, in particular 
apoptosis of beta cells. 

A further aspect of the invention Is the use of a compound of the Invention for the 
10 manufacture of a medicament for the treatment of disorders of food Intake. 

A further aspect of the Invention Is the use of a compound of the Invention for the 
manufacture of a medicament for the treatment of obesity. 

15 A further aspect of the invention Is the use of a compound of the Invention for the 
manufacture of a medicament for appetite regulation or Induction of satiety. 

A further aspect of the Invention Is the use of a compound of the invention for the 
manufacture of a medicament for the treatment of dyslipidemia. 

20 

A further aspect of the invention Is the use of a compound of the Invention for the 
manufacture of a medicament for treatment of functional dyspepsia, in particular irritable 
bowel syndrome. 

25 A further aspect of the invention is a method for the treatment of diseases or disorders 
associated with proteins that are subject to inactivation by DPP-IV, the method comprising 
administering to a subject In need thereof an effective amount of a compound of the 
Invention. 

30 A further aspect of the invention is methods of treating the above mentioned diseases, the 
method comprising administering to a subject In need thereof an effective amount of a 
compound of the invention. 
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The compounds of the present invention may be prepared in the form of pharmaceutically 
acceptable salts, especially acid-addition salts, including salts of organic adds and 
mineral acids. Examples of such salts Include salts of organic acids such as formic acid, 
fumaric acid, acetic acid, propionic acid, giycoiic add, lactic add, pyruvic acid, oxalic add, 

5 succinic add, malic acid, tartaric add, citric acid, benzoic acid, salicylic acid and the lil<e. 
Suitable Inorganic acid-addition salts include salts of hydrochloric, hydrobromic, sulphuric 
and phosphoric acids and the like. Further examples of pharmaceutically acceptable 
inorganic or organic acid addition salts include the pharmaceutically acceptable salts 
listed In Journal of Pharmaceutical Sdence, 66, 2 (1977) which are known to the skliled 

10 artisan. 

Also intended as pharmaceutically acceptable add addition salts are the hydrates which 
the present compounds are able to form. 

The add addition salts may be obtained as the direct products of compound synthesis, in 
the alternative, the free base may be dissolved in a suitable solvent containing the 
1 5 appropriate acid, and the salt isolated by evaporating the solvent or otherwise separating 
the salt and solvent. 

The compounds of this invention may form solvates with standard low molecular weight 
solvents using methods known to the skilled artisan. 

H is to be understood that the Invention extends to all of the stereo Isomeric forms of the 
20 claimed compounds, as well as the racemates. 

in the compounds of formula II, the bonds in the B-ring may be unsaturated, such that the 
B-ring is a f ive-membered or a six-membered carbocyclic or heterocyclic ring, which Is 
fully unsaturated. 

25 

In a preferred embodiment of the compounds of formula II, D^, D* and at least one are 
present, and D1 , D^, D^. D"*, and each may independently be a carbon, nitrogen, 
oxygen, or a sulfur atom, or C=0, or C=S, and 

the bonds in the B-rlng are unsaturated, such that the &-ring is a f ive-membered or a six- 
30 membered carbocyclic or heterocyclic ring, which Is fully unsaturated. 

When a D-rlng Is present In the compounds of formula II, the bonds in the D-ring are 
preferably unsaturated, such that the D-ring may be a five-membered or a six-membered 
carbocyclic or heterocyclic ring, which is fully unsaturated. 
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In the compounds of formula II, each ni, na, may be one or two, Independently 
na is one, and 04 is two, 

and may be carbon atoms, D* and one of the may be nitrogen atoms, and 
and the other may be C=0, or C=S, 
5 the bonds in the B-ring may be unsaturated, such that the B-ring is a five-membered 
carbocydic or heterocyclic ring, which Is fully unsaturated. 

In particular, in the compounds of fonmula II, ni is two and each of nz, na, n4 is one or two, 
independently. 

10 In a specific embodiment of the compound of formula II, 
the B::ring Is a t>enzene ring 
each ni. na, is one or two, Independently, 

D^, D"*, and are absent, such that and may each be optionally substituted with 
one R^ Independently. 

15 

Pharmaceutical compositions 

In another aspect, the present Invention includes within its scope pharmaceutical 
compositions comprising, as an active ingredient, at least one compound of the invention 

20 which inhibits the enzymatic activity of DPP-IV or a pharmaceutically acceptable salt or 
prodrug or hydrate thereof together with a pharmaceutically acceptable carrier or diluent 
Pharmaceutical compositions containing a compound of the invention of the present 
invention may be prepared by conventional techniques, e.g. as described in Remington: The 
Science and Practise of Phamiacv. 19*^ Ed- 1995. The compositions may appear in 

25 conventional forms, for example capsules, tablets, aerosols, solutions, suspensions or 
topical applications. 

Typical compositions include a compound of the invention which Inhibits the enzymatic 
activity of DPP-IV or a pharmaceutically acceptable basic addition salt or prodrug or 
hydrate thereof, associated with a pharmaceutically acceptable excipient which may be a 

30 carrier or a diluent or be diluted by a carrier, or enclosed within a carrier which can be In 
the form of a capsule, sachet, paper or other container. In malcing the compositions, 
conventional techniques for the preparation of pharmaceutical compositions may be used. 
For example, the active compound will usually be mixed with a carrier, or diluted by a 
carrier, or enclosed within a carrier which may be in the form of a ampoule, capsule, 

35 sachet, paper, or other container. When the carrier serves as a diluent, it may be solid, 
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semf-solfd, or Hquld material which acts as a vehicle, excipient. or medium for the active 
compound. The active compound can be*adsorbed on a granular solid container for 
example In a sachet. Some examples of suitable carriers are water, salt solutions, 
alcohols, polyethylene glycols, polyhydroxyethoxylated castor oil, peanut oil, olive oil, 
5 gelatine, lactose, terra alba, sucrose, dextrin, magnesium carbonate, sugar, cydodextrin, 
amylose, magnesium stearate, talc, gelatine, agar, pectin, acacia, stearic acid or lower all<yl 
ethers of cellulose, silicic acid, fatty acids, fatty acid amines, fatty acid monoglycerides and 
diglycerides, pentaerythritol fatty acid esters, polyoxyethylene, hydroxymethylcellulose and 
polyvinylpyrrolidone. Similarly, the cannier or diluent may Include any sustained release 

10 material known in the art, such as glyceryl monostearate or glyceryl distearate, alone or 
mixed wWi a wax. The formulations may also Include wetting agents, emulsifying and 
suspending agents, preserving agents, sweetening agents or flavouring agents. The 
formulations of the invention may be formulated so as to provide quici<, sustained, or 
delayed release of the active ingredient after administration to the patient by employing 

1 5 procedures well known in the art 

The pharmaceutical compositions can be sterilized and mixed, if desired, with auxiliary 
agents, emuisifiers, salt for influencing osmotic pressure, buffers and/or colouring 
substances and the like, which do not deleteriously react with the active compounds. 
The route of administration may be any route, which effectively transports the active 

20 compound of the invention which inhibits the enzymatic activity of DPP-IV to the 

appropriate or desired site of action, such as oral, nasal, pulmonary, buccal, subdermai, 
intradermal, transdermal or parenteral e.g. rectal, depot, subcutaneous, intravenous, 
intraurethral, intramuscular, intranasal, ophthalmic solution or an ointment, the oral route 
being preferred. 

25 If a solid carrier is used for oral administration, the preparation may be tabletted, placed in a 
hard gelatin capsuie in powder or pellet form or it can be in the form of a troche or lozenge. If 
a liquid carrier Is used, the preparation may be In the form of a syrup, emulsion, soft gelatin 
capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid suspension or 
solution. 

30 For nasal administration, the preparation may contain a compound of the Invention which 
inhibits the enzymatic activity of DPP-IV, dissolved or suspended in a liquid carrier, in 
particular an aqueous can-ier, for aerosol application. The carrier may contain additives such 
as solubiiizing agents, e.g. propylene glycol, surfactants, absorption enhancers such as 
lecithin (phosphatidylcholine) or cydodextrin, or presen/atlves such as parabenes. 
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For parenteral application, particularly suitable are injectable solutions or suspensions, 
preferably aqueous solutions with the active compound dissolved in polyhydro)^lated 
castor oil. 

Tablets, dragees, or capsules having talc and/or a carbohydrate carrier or binder or the 
5 like are particularly suitable for oral application. Preferable carriers for tablets, dragees, or 
capsules Include lactose, corn starch, and/or potato starch. A syrup or elixir can be used 
In cases where a sweetened vehicle can be employed. 

A typical tablet which may be prepared by conventional tabletting techniques may contain: 
Core: 

1 0 Active compound (as free compound or salt thereof) 250 mg 
Colloidal silicon dioxide (Aerosll) ® 1 .5 mg 

Cellulose, microcryst. (Avfcel) <S) 70 mg 

Modified cellulose gum (Ac-Di-Sol) ® 7.5 mg 

Magnesium stearate Ad. 

15 

Coating: 

HPMC approx. 9 mg 

*Mywacett 9-40 T approx. 0.9 mg 



20 *Acylated monoglyceride used as plastidzer for film coating. 

The compounds of formula I and formula II may be administered to a mammal, especially 
a human in need of such treatment, prevention, elimination, alleviation or amelioration of 
the various diseases as mentioned above, e.g. metabolic disorders, Type II diabetes, 

25 hyperglycemia, Impaired glucose tolerance (IGT), impaired fasting glucose (IPG), beta cell 
degeneration, apoptosis of beta cells, disorders of food intake, obesity, dyslipldemia, and 
functional dyspepsia, in particular imtable bowel syndrome, in particular, the compounds 
of formula I or formula II are contemplated to be useful for the prevention or treatment of 
Type II diabetes. Purthermore, the compounds of formula I or formula II may be useful for 

30 blood glucose lowering, prevention of hyperglycemia, delaying the progression of 
impaired glucose tolerance to Type II diabetes, delaying the progression of non-insulin 
requiring Type II diabetes to insulin requiring Type II diabetes, increasing the r)umber 
and/or size of beta cells in a mammalian subject, or appetite regulation or induction of 
satiety. The mammal to be treated with a compound of fomnula I or formula II is preferably 
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a human, but may also be an animal, both a domesticated animal, e.g. household pet, 
and non-domesticated animal such as wilcHif e. 

The compounds of the Invention are effective over a wide dosage range. For example, in 
5 the treatment of adult humans, dosages from about 0.05 to about 1000 mg, preferably 
from about 0.1 to about 500 mg. per day may be used. A most preferable dosage is about 
0.5 mg to about 250 mg per day. In choosing a regimen for patients it may frequently be 
necessary to begin with a higher dosage and when the condition is under control to 
reduce the dosage. The exact dosage will depend upon the mode of administration, on 
1 0 the therapy desired, form in which administered, the subject to be treated and the body 
weight of the subject to be treated, and the preference and experience of the physician or 
veterinarian in charge. 

Generally, the compounds of the present invention are dispensed in unit dosage form 
comprising from about 0.05 to about 1 000 mg of active ingredient together with a 

1 5 pharmaceutically acceptable carrier per unit dosage. 

Usually, dosage forms suitable for oral, nasali pulmonal or transdermal administration 
comprise from about 0.05 mg to about 1000 mg, preferably from about 0.5 mg to about 250 
mg of the compounds admixed with a pharmaceutically acceptable carrier or diluent 
The Invention also encompasses prodrugs of a compound of the Invention which on 

20 administration undergo chemical conversion by metabolic processes before becoming 
active pharmacological substances. In general, such prodrugs will be functional 
derivatives of a compound af the invention which are readily convertible in vivo into a 
compound af the Invention. Conventional procedures for the selection and preparation of 
suitable prodrug derivatives are described, for example, in "Design of Prodrugs'*, ed. H. 

25 Bundgaard, Elsevier, 1985. 

The invention also encompasses active metabolites of a compound of the Invention. 
The preparation of the compounds of formula I can be done in many ways. The starting 
materials are either known compounds or compounds which may be prepared in analogy 
with the preparation of similar known compounds. A particularly useful synthesis is 

30 outlined below. 

Combination treatments 
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The invention furthermore relates to the use of a compound according to the present 
invention for the preparation of a medicament for use in the treatment of diabetes in a 
regimen which additionaily comprises treatment with another antidiabetic agent. 
In the present context the expression "antidiabetic agent" includes compounds for the 
5 treatment and/or prophylaxis of insulin resistance and diseases wher^n insulin resistance 
is the pathophysiological mechanism. 

In one embodiment of this invention, the antidiabetic agent is insulin or GLP-1 or any 
analogue or derivative thereof. 

In another embodiment the antidiabetic agent is a hypoglycaemic agent, preferably an oral 

10 hypoglycaemic agent 

Oral hypoglycaemic agents are preferably selected f rorh the group consisting of 
sulfonylureas, non-sulphonylurea insulin secretagogues, biguanides, thiazolidinediones, 
alpha glucosidase inhibitors, glucagon antagonists, GLP-1 agonists, potasrum channel 
openers, insulin sensitizers, hepatic enzyme Inhibitors, glucose uptal<e modulators, 

15 compounds modifying the lipid metabolism, compounds lowering food Intake, and agents 
acting on the ATP-dependent potassium channel of the 0-cell& 

Among the sulfonylureas, tolbutamide, glibendamide, glipizide and glldazide are preferred. 
Among the non-sulphonylurea insulin secretagogues, repaglinlde and nategllnlde are 
preferred. 

20 Among the biguanides, metformin is preferred. 

Among the thiazolidinedlones, troglitazone, rosiglitazone and ciglitazone are preferred. 
Among the glucosidase inhibitors, acarbose is preferred. 

Among the agents acting on the ATP-dependent potassium channel of the 6-cells the 
following are preferred: glibendamide, glipi^de, gliciazide, repaglinlde. 



Examples from the literature of known compounds which are included in formula II are 
listed in Table 1 along with their Beilstein and CAS registry numbers. The synthesis 
methods disclosed in these references for producing compounds of general formula II are 
30 incorporated herein by reference. 



Table 1 



Structure 



Beilstein registry 
number 



CAS registry number 
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24961-80-6 
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1235399 


20367-10-6 
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469d427 


110963-63-8 






5784284 




H 




6066512 


87233-69-0 








7644451 




1 
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7651816 
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7655225 




X) 


7656178 






7657431 




co-o 


7658569 






7659390 
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7675354 



Examples from the literature of the B-D ring systems of compounds of formula II shown 
here with only methyl or amino substituents for simplicity. Includes the compounds shown 
in Table 2. The synthesis methods disclosed in the con-espondlng references for obtaining 
5 these and structurally similar compounds are incorporated herein by reference. These 
compounds will enable the skilled person to produce derived compounds within the scope 
of formula II by utilizing common general knowledge and/or the synthesis methods 
disclosed above. 

10 Table 2 



Structure 


Beilstein Number 


CAS number 


H / 


1238 


74195-76-9 




. 4194 


69557-55-7 




5023 




CH3 


5155 


101257-89-0 
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116537 


55199-24-1 
















116538 


35355-36-3 


0 J 














122537 












122538 


















122542 




<^ 


127514 


109510-86-3 


0 


506507 


24659-45-8 










509993 


70786-21-9 
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510908 


64804-01-9 










511008 


35899-34-4 








513137 


6726-50-7 






880387 


19949-03-2 










908493 




1 








909190 


59558-44-0 










972126 


71309-37-0 








972323 


56857-06-8 


X30 
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972466 


23576-87-6 


CH9 








973539 


57772-01-7 


CH3 








975944 












1072661 


1194-70-3 








CH, 








1072837 


1123-57-5 




1101453 


45859-46-9 




1105223 


61262-26-8 




1105319 


61262-27-9 










1210589 


56857-07-9 


CH3 
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1281990 


37610-98-3 


a 




I, 

CH, 


1635988 


38828-73-8 


if 






1636056 

I www WW w 


27866-47-3 


CI 




1919015 


33430-55-6; 33430- 
56-7; 33430-87-4; 

33507^-7; 56579- 
34-1; 56579-40-9; 
56579-41-0 


a 




CH, 


2038630 


35408-32-3 


a 


5 




2235602 


53356-67-5 








2239113 


23288-07-5 




249841 1 






CH, 


2498412 
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2553303 


1685-83-2 




3541426 


123810-45-7 


^^^^ 




83458-55-3 




4668109 


73627-19-7 




4966975 


81795-09-7 








4967113 


81795-08-6 










4967423 


97457-29-9 










6239811 


126441-87-0; 
126575-73-3 




5239812 


126441-67-0; 
126575-73-3 
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5248212 


B1 795-1 0-0 






J 


5253837 
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c 




5499944 


107970-21-8 




6134939 








6193509 






X 


H 




6474743 






X 
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1 


6474744 




C 






7421534 






7914160 
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Methods for measuring the activity of compounds which inhibit the enzymatic activfty 
ofCD2€/DPP-IV 

5 Summary. 

Chemical compounds are tested for their ability to Inhibit the enzyme activity of purified 
CD26/DPP-I V. Briefly, the activity of CD26/DPP-IV is measured in vitro by its ability to 
cleave the synthetic substrate Gly-Pro-p-nitroanilide (Gly-Pro-pNA). Cleavage of Gly-Pro- 
pNA by DPP-IV liberates the product p-nitroanilide (pNA), whose rate of appearance is 

1 0 directly proportional to the enzyme activity. Inhibition of the enzyme activity by epedf Ic 
en^me inhibitors slows down the generation of pNA. Stronger interaction between an 
inhibitor and the enzyme results in a slower rate of generation of pNA. Thus, the degree of 
Inhibition of the rate of accumulation of pNA is a direct measure of the strength of enzyme 
Inhibition. The accumulation of pNA is measured spectrophotometrically. The inhibition 

15 constant, Ki, for each compound is determined by incubating fixed amounts of enzyme 
with several different concentrations of inhibitor and substrate. 
Materials: 

The following reagents and cells are commercially available: 
Porcine CD26/DPP-IV (Sigma D-7052), Gly-Pro-pNA (Sigma G0513). 
20 Assay buffer: 50 mM Tris pH7.4, 150 mM NaCI, 0,1% Triton X-100. 
GIv-Pro-pNA cieavace-assav for CD26: 

The activity of purified CD26/DPP-1V is assayed in reactions containing: 
70 //I assay buffer 
1 0 //I inhibitor or buffer 
25 1 0 //I substrate (Gly-Pro-pNA from a 0.1 M stock solution in water) or buffer 
1 0 //I enzyme or buffer 

Reactions containing identical amounts of enzyme, but varying concentrations of inhibitor 
and substrate, or buffer as control, are set up in parallel in individual wells of a 96-well 
ELiSA plate. The plate is incubated at 25°C and absorbance is read at 405 nm after 60 
30 min incubation. The inhibitor constants are calculated by nonlinear regression hyperbolic 
fit and the result Is expressed as Inhibition constant (Ki) in nM. 

Diabetes model 

35 The Zuelzer Diabetic Fatty (ZDF) rat model can be used to Investigate the effects of the 
compounds of the invention on both the treatment and prevention of diabetes as rats of 
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this sub-strain are initially pre-diabetic althougli develop severe type 2 diabetes 
characterised by increased HbAlc levels ^ver a period of 6 weeks. The same strain can 
be used to predict the clinical efficacy of other anti-diabetic drug types. For example, the 
model predicts the potency and limited clinical efficacy of thiazoiidinedione insufin 
5 sensitiser compounds. 

EXAMPLES 

A further detailed description of the Invention Is given with reference to the following 
10 examples. 

Preparative HPLC (Method A1 ) 

Column: Waters Radial compression column Prep NovaPak c18 25x100, plus a Waters 
Prep NovaPak HR c18 25x10 precolumn, in a Waters PrepLC 25x100 compression 
15 module housing. Buffer: linear gradient 5 - 95 % in 15 min, MeCN, 0.1 % TFA, flow rate of 
15 ml/min. The pooled fractions are either evaporated to dryness in vacuo, or evaporated 
in vacuo until thie MeCN is removed, and then frozen and freeze dried. 
Preparative HPLC (llAethod A2) 

Column: 1.9 x 15 cm Waters XTerra RP-18. Buffer: linear gradient 5 - 95 % In 15 min, 
20 MeCN, 0.1 % TFA, flow rate of 15 ml/min. The pooled fractions are either evaporated to 
dryness in vacuo, or evaporated in vacuo until the IVIeCN is removed, and then frozen and 
freeze dried. 

Preparative HPLC (Method A3) 

Column: Supelcosil ABZ+Plus, 25 cm x 10 mm, 5 jwm. Solvent A: 0.1 % TFA/Water, 
25 solvent B: MeCN. Eluent composition: 5 min. 1 00% A, linear gradient 0 - 100 % B in 7 
min, 100% B in 2 min. Flow rate 5 ml/min. The column Is allowed to equilibrate for 4 min In 
100% A before the next run. 

HPLC-MS (Method B) 

30 Coiumn: Waters Xterra MS C-18 X 3 mm Id. Buffer Linear gradient 10% - 100% in 7.5 
min, MeCN, 0.01 % TFA, flow rate 1.0 ml/min. Detectiori 210 nm (analog output from 
diode array detector), MS-detection tonisation mode API-ES, scan 100-1000 amu step 0.1 
amu. 
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HPLC-MS (Method C) 

The following Instrumentation was used: 

• Sclex AP1 1 00 Single quadropole mass spectrometer 
5 • Perkln Elmer Series 200 Quard pump 

• Perkin Elmer Series 200 autosampler 

• Applied Blosystems 785A UV detector 

• Sedex 55 evaporative light scattering detector 

• A Vaico column switch with a Valco actuator controlled by timed events from the pump. 

10 

The Sciex Sample control software running on a Macintosh PowerPC 7200 computer was 
used for the Instrument control and data acquisition. 

The HPLC pump was connected to four eluent reservoirs containing: 

15 

A: Acetonitrile 

B: Water 

C: 0.5 % TFA in water 

D: 0.02 M ammonium acetate 

The requirements for samples are that they contain approximately 500 ^g/ml of the 
compound to be analysed in an acceptable solvent such as methanol, ethanol, 
acetonitriie, THF, water and mixtures thereof. (High concentrations of strongly eiuting 
20 solvents will interfere with the chromatography at low acetonitrile concentrations.) 

The analysis was performed at room temperature by Injecting 20 \iL of the sample 
solution on the column, whldi was eluted with a gradient of acetonitrile in either 0.05% 
TFA or 0.002 M ammonium acetate. Depending on the analysis method varying elutlon 
25 conditions were used. 

The eluate from the column was passed through a flow splitting T-connector, which 
passed approximately 20 ^Umin (1/60) through approx. 1 m. 75 |x fused silica capillary to 
the API interface of AP1 100 spectrometer. 

30 

The remaining 1 .48 ml/min (49/50) was passed through the UV detector and to the ELS 
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detector. 

During the LC-analysls the detection data were acquired concurrently from the mass 
spectrometer, the UV detector and the- ELS detector. 

The LC conditions, detector settings and mass spectrometer settings used for the different 
methods are given In the following tables. 



Column 


Waters Symmetry Cib 3 mm x 1 50 mm 


Gradient 


6% - 90% acetonltrtle in 0.05% TFA linearly during 15 min at 1 
ml/min 


Detection 


UV:214nm 


ELS: 40^0 


MS 


Experiment: Start: 100 amu Stop: 800 amuStep: 0.2 amu 

Dwell: 0.571 msec 

Method: Scan 284 times = 9.5 mtn 



10 Analytical HPLC (Method D) 

Column 2.4 x 20 cm RP18. Buffer pH = 3,0 (H3PO4), Acetonltrlle. Flow rate 1.0 ml/min. UV 
detection. Mercic Hitachi system. 
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General piperazine synthesis procedure I: 

The procedure is descnlsed In ^thesisr, 3; 1984; 271-274; Synthesis; 12; 1981; 969-971. 
Synthesis; 10; 1982; 861-864. Synthesis; 4; 1991; 3ia-319 

5 

UM 1 ^ RSV^O O NH^HO H3C-O R3 



^ HN NH ^ HN NH 

StepC StepD ^— ^ 



O 



Step A: Preparation of oxazoi[dln9-2.5-d[one derivatives: 

The amino acid (25.6 mol) was slurried in THF (100 ml) phosgene (20% in toluene) 
10 (3.05g; 30.8 mmol) was added. The reaction mixture was stirred at room temperature for 
15 hours. The reaction mixture was evaporated In vacuo. The title compound precipitated 
as white crystals. The product was used without any further purification. 

Step B: Preparati on of (2-Amino-proplonvlamIno^ acetic acid methvt ester derivatives 
1 5 The above oxazolidine-2,5-dlone derivative (27.1 mmol) dissolved in THF (50ml) was 
added a slurry of glycine methyl ester hydrochloride (3.75g; 29.9 mmol) and TEA (7.4g; 
73.3mmol) in DCM (50ml) at 0**C. The reaction mixture was allowed to warm up to room 
temperature and was stln-ed for 15 hours. The mixture was filtered (TEA.HCI) and the 
reminisce was evaporated in vacuo giving an oil. The product was used without any 
20 further purification. 



Step C: Preparation of piperazine-2. 5<llone derivatives 

The above (2-Amino-prop(onylamino) acetic acid methyl ester derivative (28,6 mmof) was 
slurred in xylene (200 ml) and refiuxed (140'*C) for 96 hours. A crude blackish crystalline 
25 material was filtered of. The crystals was recrystallised from methanol and charcoal giving 
the title compound as white crystals. 
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Step D: Preparation of pioerazine derivatives 

The above piperazine-a.S-dione derivative (1.1 mmol) was dissolved in THF (100 ml). 
UMHa was added In small portions under Nq. The reaction mixture was stirred for 15 
hours at 70 °C. Water was added dropwise until the mixture was white. i^COawas added 
5 until the mixture had a filterable consistence. The mixture was filtered evaporated in 
vacuo giving the title compound as an oil. 

Gerieral piperazine synthesis procedure II: 

Step E and F are described in J.Org.Chem. 50 (24); 1985; 4796-4799 while step D is as 
10 described above. 



Step E: Preparation of t-Boc-dipePtlde esters: 

1 5 The t-Boc-amino acid (9.4 mmol) was dissolved in dry DCM (25 ml) and 1 - 

hydroxybenzotriazol (9.6 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)carbodlimide 
hydrochoride (9.9 mmol) were added at 0-5 **C. Stirring was continued for % hour after 
which the amino acid methyl ester hydrochloride (10.3 mmol) and TEA (10.7 mmol) were 
added at 0-5 **C. The reaction mixture was stirred at room temperature overnight. The 

20 mixture was poured into 0.5 M potassium hydrogensulphate (50 ml) and filtered. The 
organic phase was isolated and washed with 10 % aqueous sodium hydrogencarbonate 
(2 X 20 ml) and brine (1 x 20 mQ, dried over magnesium sulphate and evaporated in 
vauco. The product was used without further purification. 

25 Step F: Preparation of 2.5-diketoDiperazines: 

The t-Boc-dlpeptide methyl ester (1 1 .6 mmol) was dissolved in formic acid (60 ml) and 
stirred at room temperature for ZVz hours. The solvent was removed at 35 ^'C under high 
vacuum and the crude dipeptide ester formate was dissolved in a mixture of dry seo-butyl 
alcohol (24 mi) and dry toluene (12 ml). The solution was refluxed for 2 hours. After 





o 
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approx, one hour the diketopiperazine start to crystallize out of the hot reaction. The 
reaction mixture was cooled to 0-5 ""C and the white crystals ot diketopiperazine was 
isolated by filtration. 



5 Abbreviations 



OCM 


Dichlorometheuie 


DIEA 


Diisopropylethyiamine 


DMF 


Dimethylformamide 


DMSO 


Dimethyl sulfoxide 


HOAc 


Acetic acid 


MeCN 


Aoetonitrile 


TFA 


Trifluoroacetio add 


THF 


Tetrahydrofurane 


TMQ 


Tetramethytguanidine 



General procedure (A) 




R\ R^, X and n are defined as in formula I. 
Step A; 

8-Chloro-1,3-dimethyl-3,7-dihydro-purine-2,6-dfone (Avocado, UK) (0.2g; 0.93mmol) and 
the arylmethylhalogenide (O.QSmmol) K2CO3 (0.257g; 18,6mmol) and DMF (5ml) is mixed 
25 in a scintillations vessel (20ml). The vessels are carefully sealed and the reaction mixtures 
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are shaken for 121 hours at 100 C°. After cooling, brine (5ml) and ethyl acetate {5ml) is 
added. The reaction mixtures are shaken' for 10 hours. The ethyl acetate phase is 
decanted to a new scintillations vessel. The water/DMF-phase is then extracted with DCM 
(5ml). The DCM and ethyl acetate phase are combined and evaporated In a speedvac. 
5 The residue is used without any purification in the next step. 

Step B: 

8-Chloro-7-(arylmethyl) -1 ,3-dimethyl-3,7-dihydro-purine-2,6-dlone derivative (50 mg, 
-0.15 mmol) Is dissolved In metho?yethanol (1ml) in a 4 mf scintillation vessel. The 

1 0 piperazlne derivative (0.235mmol), and TEA (32mg; A3^U 0.31 mmol) are added. The 
vessels are sealed carefully and shaken for 7 days at 100 C^. The reaction mixtures are 
evaporated in a speedvac. Each vessel Is added methanol (1 ml), and 1 N l-ICI (0.5 ml), 
shaken for 1 0 hours and evaporated in a speedvac. The samples are purified by prep. 
HPLC (Method A1), 

15 The purified compounds are analysed by LC-MS, 

General procedure (B) 




20 R\ R^ R^ X and n are defined as in fomiula I. 
SteoA 

The starting material 3-benzyl-8-bromo-3,7-dihydro-purine-2,6-dione or 3-methyl-8-bromo- 
3,7-dihydro-purine-2,6-dione (16 umol) is dissolved in a mixture of DMF and DIEA (3% 
DIEA, 250//L). Substituted benzyl bromide or other alkylating agents (16.8 umol, 1 .05 
25 equiv) are dissolved in DMF (100 //L) and added. The mixture is heated to 65 ''C for 2h. 
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Alkylatlon reagent R®-X (32 jt/moO Is dissdived in DMF (100 a/0 and added to the above 
reaction mbclure, followed by a sdution of TMG in DMF (1 .16 ml TMG diluted to 5.8 ml, 48 
ul). The mixture is kept at 66 °C for 4h. 

5 

Step C 

Diamine (200 umol) is dissolved in a mixture of DMF and DIEA (3% DIEA, 200 /jL) and 
added to the above reaction mixture. The reaction is kept at 65 °C for 1-4d. 
Samples are neutralized using HOAc (20 The solvent is evaporated and the residue Is 
1 0 dissolved in DMSO/H2O (4:1 , 500 //I) and purified by HPLC (Method A3). 

General procedure (C) 

Step A: 

The first reaction step is Identical to Step A In general procedure (A) 

15 

Step B: 

8-Chloro-7-(arylmethyl) -1,3-dimethyl-3,7-dihydro-purine-2,6-dione derivative (1 eq.), 
ptperazine (3 eq.) and TEA (5 eq) Is heated in an appropriate solvent in a closed vessel In 
a micro wave oven (CEM MARSX microwave instrument. Magnetron frequency: 2455 

20 MHz. Power Output: 1200 Watt.) at 150*'C for 4 hours. The reaction mixture is cooled and 
evaporated in vacuo. The remaining oil is purified on a silica gel column with DCM/MeOH 
(3:1 ) as eluent, giving the title compound as an oil. The oil may be dissolved in DCM to 
afford the hydrochloride salt upon addition of hydrochloride in ether. Alternatively, the 
samples may be purified by prep. HPLC (Method A2). The purified compounds are 

25 analysed by LC-MS. 

All reactions are performed in closed vessels: XP 1500 Plus Vessel set; at a given 
temperature in an appropriate solvent. Nomnally solvents like MeOH; EtOH, iPrOH; H20; 
DMF and DMSO are used. 

30 General procedure (D) 

Step A: 

The first reaction step is identical to Step A in general procedure (A) 



35 



Step B: 

8-Chloro-7-(arylmethyl)-1,3-dimethyl-3,7-dihydro-purlne-2,6-dione derivative (1.64 
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mmol), amine (2.39 mmol) and potassium carbonate (2.4 mmol) was heated In DMF (30 
ml) at 100 *C for 5 hours. The reactiori mixture was cooled to room temperature and 
filtered. The filtrate was evaporated to dryness In vacuo and the residue was purified on a 
silica gel column (Eluent: Ethyl acetate/IVIethanolTriethylamlne (90:10:2)) giving the pure 
5 base. The hydrochloride salt may be prepared by dissoh^ng the base in Isopropanol and 
adding hydrogen chloride in diethyl ether to the solution. 

General procedure (E): Preparation of 6-substltuted-[1,4]-dlazepanes 

10 




1 ,4-Dibenzyl-[1 ,4]diazepane-5,7-dione is converted to the Na-salt in THF with NaH as 
15 base, and reacted with the R^-X allcylating reagent e.g. benzyl bromide, at room 

temperature. The product e.g. 1 ,4,6-TribenzyKI ,41dia2epane-5,7-dione is reduced to the 

1 ,4,6-Tribenzyl-[1 ,4]dia2epane by treatment with UAIH4 in THF at elevated temperature. 

The N-benzyl gnsups are removed by catalytic hydrogenation In EtOH:AcOH (1:1), using 

Pd/C as catalyst. 
20 Example 1 

7-Ben2yI-8-(6-hydroxymethyl-[1 ,4]dia2epan-1 -yl) -1 ,3-dimethyl-3,7-dihydropurine-2,6- 
dione. TFA 
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Step A: Preparation of 1 .4<{ibenzvi>ri .41dia2eDane-6"CarbQxvlic acid. Na-salt dA) 
W,Ar-dibenzylethylenediamine (4.9 ml, 20:8 mmol) was dissolved In toluene (200 ml), 
triethylamine (8-94 ml, 64.5 mmol), and methanol (20 mO and 3-bromo-2- 
bromomethylpropionic acid (5.12 g, 20.8 mmol) was added. The reaction mixture was 
5 heated to reflux for 24 hours. The solvents were evaporated and the remaining was 
redissolved in water (150 ml) and ethyl acetate (150 ml). The aqueous layer was acidified 
with 6N hydrochloric acid until pH=2, and the layers were separated. The aqueous layer 
was washed with ethyl acetate and then 10% aqueous sodium hydroxide was added until 
pH»12. The aqueous layer was washed with 4 x 1 50 ml of ethyl acetate, and then 
10 evaporated to dryness. The remaining was suspended in ethyl acetate (200 ml) and dry 
methanol (20 ml) and salts was filtered off. The mother liquor was evaporated and purified 
by chromatography on silica, using 10% methanol In dlchloromethane as the eluent. 
Fractions containing the product were evaporated, to afford 5.09 g of 1 A as an yellow 
foam In 70% yield. 

15 'H-NMR (CDCI3): ^7.31 (10H, m); 3.78 (4H. m); 3.18 (4H, m); 2.81 (3H, m); 2.58 (2H, m). 
HPLC-MS (Method B): m/z = 325 (M+1); Rt = 1.55 min. 

Step B: Preparation of (1.4-dlbenzvl-ri.41diazepan"6'Vnmethanol f1B^ 

The sodium salt of 1 ,4-diben2yl-[1 .4]diazepane-6-carboxylic acid (1A) (2.36 g, 6.81 mmol) 

20 was dissolved in dry tetrahydrofuran (50 ml) under a nitrogen atmosphere and lithium 
aluminium hydride (0.50 g, 13.6 mmol) was added. The reaction mixture was stirred at 
room temperature for 2 hours and then quenched with water until effervescence ceases. 
Ethyl acetate (200 ml) and solid potassium carbonate was added until a white suspension 
appeared, and the mixture was allowed to stir for half an hour. The suspension was 

25 filtered through celite, which was washed with 3 x 50 ml of ethyl acetate.- Water (200 ml) 
was added and the aqueous layer was extracted with 3 x 200 ml of ethyl acetate. The 
combined organic layers were washed with brine and dried over sodium sulfate. The 
solvent was evaporated to afford 2.06 g of 1 B as an yellow oil In 97% yield. 
'H-NMR (CDCI3): S7.2Q (10H, m); 3,61 (4H, s); 3.55 (2H. d); 2,99 (2H, dd); 2.73 (2H, dd); 

30 2.57 (4H, m); 1 .93 (1H. m). 

HPLC-MS (Me^od B): m/z = 311 (M+1); Ri=: 1.24 min. 

Step C: Preparation of f n ,41diazepan-6-vnmethanol fIC) 

(1 .4-DibenzyI-[1 ,4]dia2epan-6-yl)methanol (1 B) (1 .02 g, 3.28 mmol) was dissolved in 
35 ethanol (50 ml) and acetic acid (8 ml) and palladium, 1 0wt.% on activated cariDon (0.2 g) 
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was added. The mixture was hydrogenated on a Parr apparatus at 45 pst. for 6 days, and 
filtered twice. The solvents were evaporafed and the crude product was dissolved in water 
(2 mO and saturated potassium carbonate was added until pH=13. The aqueous layer 
was washed with 4 x 10 ml of ethyl acetate, and water was evaporated. The crude 
5 product was purified by preparative l-iPLC (method A1 ; Rt = min.) to afford 5.3 g of 
1C including potassium carbonate salt 
HPLC-MS (Method B): m/z= 131 (IW+1); Rt = 0.33 min. 

Step D: Preparation of 7-benzvl-8"(6-hvdroxvmethvl-f1,41diazepan-1-vn -1 .3-dimethvl-3,7- 

10 dlhvdroPurlne-2.6-dione. TFA (1> 

([1,4]Diazepan-6-yl}methanol (1C) including potassium carbonate salts (ca 1 mmol) was 
suspended In dry DMF (200 ml) and 7-benzyI-8-chloro-1,3-dimethyl-3,7-dlhydro-purine- 
2,6-dione (199.9 mg, 0.656 mmol) and potassium carbonate (463 mg, 3.28 mmol) were 
added. The reaction mixture was stirred at room temperature for 24 hours, heated to 60**C 

15 for 3 hours, heated to 95*C for 5 hours and heated to 120**C for 2 hours. The suspension 
was altowed to cool to room temperature and white salts were filtered off. The filtrate was 
evaporated and purified by chromatography on silica, using 5% methanol In 
dichloromethane as the eluent. Fractions containing the product were evaporated and 
purified by preparative HPLC (method A2; Rt » 2.52 min.) to afford 8 mg of the titje . 

20 compound as an yellow oil in 1 % yield. 

^H-NMR (MeOH-rf,): ^7.30 (3H, m); 7.14 (2H, d); 5.53 (2H, s); 3.80-3.05 {16H, m); 2.09 
(1H, m). HPLC-MS (Method B): m/z = 399 (M+1); Rt = 1.75 min. 

Example 2 

7-Benzyi-8-(6-hydroxy-[1 ,4]dla2epan-1-yl) -1 ,3-dimethyl-3,7-dihydropurine-2.6-dione. TFA 



Step A: Preparation of 1 ■4-diben2vl'ri .41dla2epan-6-ol f2A) 

MAT-dibenzylethyienediamine (4.9 ml, 20.8 mmol) was dissolved in toluene (200 ml), 
triethylamlne (8.94 ml, 64.5 mmol), and 1 ,3-dibromo-2-propanol (4.53 g. 20.8 mmol) was 
added. The reaction mixture was heated to reflux for 4 days. The solvents were 
30 evaporated and the remaining was redissolved in water (1 50 ml) and ethyl acetate (1 50 
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ml). The aqueous layer was acidified with 6N hydrochloric acid until pH=5, and the layers 
were separated. The aqueous layer was washed with 3 x 100 ml of ethyl acetate and the 
combined organic material was dried with sodium sulphate, filtered and the solvent was 
evaporated. The crude product was purified by chromatography on silica, using 5% 
5 methanol In dichloromethane as the eluent. Fractions containing the product were 
evaporated, to afford 3.59 g of 2A as an yellow oil in 59% yield. 

^H-NMR (MeOH'd^): S7.30 (10H, m); 3,81 (1H, m); 3.67 (4H, s); 2.90 (2H, dd); 2.74-2.60 
(6H, m). HPLC-MS (Method B): m/z= 297 (M+1); Rt = 1.49 min. 

10 Step B: Preparation of ri.41diazepan-6-ol. HQAc (2B) 

1,4-DIbenzyl-[1,4]diazepan-6-ol (2A) (873 mg, 2.95 mmol) was hydrogenated for 21 days 
as described in example 1 , step C. The reaction mixture was filtered twice, and the 
solvents were evaporated to afford 420 mg of 2B, as yellow crystals in 60% yield. 
^H-NMR (MeOH-Gr4): ^?4.07 (1H, m); 3.61 (1H, m); 3.27-2,98 (8H, m); 1.92 (6H, s). HPLC- 

1 5 MS (Method B): m/z = 1 1 7 (M+1 ); Rt = 0.36 min. 

Step C: Preparation of 7-Benzvl-8-(6-hvdroxV"ri .4]dlazepan-1 -vl) -1 .3-dimethvi-3.7- 
dlhvdropurine-2,6-dione. TFA (2) 

[1 ,4]Dlazepan-6-ol acetate (2B) (1 1 6 mg. 0.49 mmol) and 7-benzyl-8-chloro-1 ,3-dimethyl- 
20 3,7-dihydropurlne-2,6-dione (100 mg. 0.33 mmol) were dissolved in 2-propanoi (20 ml) 
and triethylamine (0.68 ml, 4.9 mmol) and the mixture was subjected to micro waves 
(150**C, 6 bar, 300 W, 8 hours). The solvents were evaporated and the remaining was 
redissolved in dichloromethane (20 ml) and water (20 ml). The aqueous layer was 
acidified with potassium hydrogen sulfate until pH=2. The aqueous layer was separated 
25 and aqueous sodium hydroxide was added until pHs12. The aqueous layer was extracted 
with 3 X 50 mi of dichloromethane, and the combined organic material were added excess 
trifiuoroacetic acid, and evaporated, to afford 123 mg of the title compound as a brown oil 
in 75% yield. 

^H-NMR (MeOH-ci): ^7.31 (3H, m); 7.14 (2H, m); 5.59 (2H, s); 4.23 (1H, m); 3.27-4.02 
30 (1 4H, m). HPLC-MS (Method B): m/z = 385 (M+1 ); Rt = 1 .52 min. 
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Example 3 

7-Ben2yl-8-(3-hydroxymethyl-[1 ,4]diazepdn-1-yl) -1 ,3-dimethyl-3,7-dihydropurine-2,6- 
dione. TFA 



5 Step A: Preparation of 1 .4-diben2Vl-ri.41diazepane>2-carboxviic acid methyl ester (3A^ 
A/,A/'-Dlbenzylpropane-1,3-dlamlne (Sandstroem, J. et ai, Tetrahedron; EN; 34; 1978; 371- 
378) (2.0 g, 7.86 mmoi), methyl 2,3-dibromopropionate (1.28 ml, 7.86 mmol), and 
potassium carbonate (2.17 g, 15.72 mmol) were dissolved in dry dimethytformamide (125 
ml) and methanol (20 ml) and the mixture was heated to reflux for 6 days. The reaction 

10 mixture was allowed to cool to room temperature and water (200 ml) and ethyl acetate 
(200 ml) were added. The aqueous layer was extracted with 2 x 200 ml of ethyl acetate, 
and the combined organic layers were dried with sodium sulfate, filtered and the solvent 
was evaporated. The cmde product was purified by chromatography on silica, using a 
mixture of ethyl acetate and heptanel :6 as the eluent. Fractions containing the product 

1 5 were evaporated, to afford 1 80 mg of 3A as an clear oil In 7% yield. 

^H-NMR (CDCI3): ^7.29 (10H, m); 3.71 (3H, s); 3.62 (4H, s); 3.33-2.51 (7H, m); 1.74 (2H, 
m). HPLC-MS (Method B): m/z = 339 (M+1 ); R, = 2.76 min. 

Step B: Preparation of (1.4-dibenzvi-f1 .41dia2epan"2-vl) -methanol (3B^ 
20 1 ,4-Dibenzyl-[1 ,4]diazepane-2-carboxyiic acid methyl ester (3A) (1 80 mg, 0.53 mmol) was 
reduced and purified by the method described in example 1, step B. to afford 169 mg of 
3B as an yellow oil in 1 00% yield. 

^H-NMR (CDCI3): ^57.31 (10H, m); 3.87 (2H. dd); 3.62 (2H, s); 3.43 (2H, d); 3.03-2.43 (7H, 
m); 1.74 (2H, m). HPLC-MS (Method B): /7^4^311 (M+1); Rt= 1.54 mIn. 

25 

Step C: Preparation of (n .41diazepan-2-vOmethanol. HOAc (3C> 

(1 ,4-DibenzyI-[1 ,4Idiazepan-2-yl)methanol was hydrogenated for 20 days as described in 
example 1, step C, The reaction mixture was filtered twice, and the solvents were 
evaporated. The crude product was crystallized from dry dichloromethane and diethyl 
30 ether to afford 62 mg of 3C, as white crystals in 46% yield. 

^H-NMR (MeOH-d4): J3.65-2.80 (9H, m); 1.93 (9H, s); 1.27 (2H, m). HPLOMS (Method 
B): m/z = 1 31 (M+1); Rt = 0.29 mIn. 
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Step D: Preparation of 7-benzvl-8-f3-hvdroxvmethvl41,41diazeDan*1-vl^ -1 ,3-dimethvl-3,7- 
dihvdroPurine-2,6-dion9. TFA (3) 

([1,4]Diazepan-2-yl)methanol acetate (3C) (62 mg, 0.25 mmol) and 7-benzyl-8-chloro-1,3- 
5 dlmethyl-3,7-dihydropurIne-2,6-dlone (50.3 mg, 0.17 mmoi) was subjected to micro waves 
(150*C, 11 bar, 300 W, 12 hours) as described in example 2, step C. The solvents were 
evaporated and the crude product was purified by preparative HPLC (method A2; Rt = 
6.90 mln.) to afford 8 mg of the titie compound as an yellow oil In 12% yield. 
HPLC-MS (Method B): m/z= 399 (M+1); Rt = 1.78 mln. 

10 Example 4 (General procedure (A)) 

7-Benzyl-1 ,3<limethyl-8-plperazin-1 -yl-3,7-dlhydropurlne-2,6-dlone. TFA 




Step A: Preparation of 7-benzvl"8-chioro-1 .3'dlmethvl'-3.7-dihvdro-purine-2.6<lione f4A^: 
8-Chloro-1,3-dimethyI-3,7-dihydro-purine-2,6-dione (2,0g, 9.3mmol) was dissolved in DMF 

15 (50 ml) KgCOs (2.57g, 1 8.6mmol) and benzyl bromide (1 .75g, 1 0.3 mmol) were added and 
the reaction mixture was stirred for 15 hours at room temperature. The reaction mixture 
was evaporated In v^cuo the residue was dissolved in DCM:H20 (1:1) (100 ml) the water 
phase was extracted with DCM (50ml) the combined organic phase was dried with MgS04 
filtered and evaporation gave 4A as a white crystalline compound. Yield: 2.92g. Mp: 

20 145.7-.147.rC, 

^H-NMR (CDCI3): 81. 1-1 A (m, 5H); 5,15 (s, 2H); 3.55 (s, 3H); 3.4 (s, 3H). 

^^C-NMR (CDCI3): ^154.8. 151.6; 147.7; 139.1; 135.3; 129.3; 128.9; 128.4; 108.1; 49.6; 

30.2; 28.5.HPLC-MS (Method B): M+1= 305; Rt= 1 ,9 mln. 

HPLC (Method D; MeCN: buffer 1:1) Rt=7,19 min; purity> 99%. 

25 

Step B: Preparation of 4-r7-Benzvl-1 .3-dimethvl-2.6-dioxo-2.3.4.5-tetrahvdro-1 H-purine-8- 
vH -Piperazine-1-carboxvllc acid tert-butvlate (4B^: 



30 



7-Benzyl-8-chloro-1,3-dlmethyl-3,7-dihydro-purine-2,6-dione (4A) (1.0 g, 3.3mmol) was 
dissolved In ethanol (30ml) plperazIne-1-carboxylic acid tert-butylate (0.73g, 3.9mmol) 
and TEA (0.66g, 0.1ml, 6.6mmol) were added and the reaction mixture was heated for 72 
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hours at 120 C** in a sealed vessel. The reaction mixture was evaporated and the 
remaining oil was purified on a silica gel column using (DCM, MeOH) (39:1) as eluent 
giving 0.93g of 4B as a yellow oil. Yield: 62%. 
HPLC (Method D; MeCN: buffer 1:1) Rts= 13.16 min; purity>96%. 
5 Ri = 13.15 mfn. > 96 % purity (Method D: MeCN: buffer (1:1) pH = 3 H3PO4) 

'H-NMR (CDCI3): 57,2-7.3 (m, 5H); 5.4 (s, 2H); 3.5 (s, 3H); 3.45 (m. 4H); 3.35 (s. 3H); 3.1 
(m, 4H); 1.6 (s, 9H). 

^^C-NMR(CDa3): S^55.0] 156.4; 151.9; 154.8; 147.8; 136.9; 129.1; 128.8; 128.2; 127.1; 
105.3; 80.4; 50.6; 48.9; 43.3 (broad); 30.0; 28.7; 28.1. 

10 

Step C: Preoaration of 4-f7-Ben 2vl-1 .S-dimethvl-S-DlDerazin-l -vl-3.7>dlhvdroDuri ne-2-6- 
dlone. TFA (4): 

4.(7-Ben2yl-1 ,3-dimethyI-2,6-dioxo-2,3,4,5-tetrahydn> IH-purine-e-yl) -piperazlne-1 - 

carboxyllc acid tert-butylate (4B) (188mg. 0.41 mmol) was dissolved In TFA (10ml). The 
15 reaction mixture was stirred at room temperature for 2 hours. The mixture was evaporated 

in vacuo. The remaining oH was crystallised from acetone/ether. The title compound was 

Isolated as the white TFA salt 170 mg. Yield: 89%. Mp: 21 7-1 9C** decomposes. 

HPLC (Method D; MeCN: buffer 1:1) Rt= 2.98 min; purity > 99%. 

^H-NMR (CDCI3): ^7.16-7.4 (m, 5H); 5.4 (s, 2H); 3.45 (s, 3H); 3.4 (broad d. 2H); 3.15 
20 (broad d, 2H); 3.05 (s, 3H). HPLC-MS (Method B): m/z =r 355 (M+1 ): R* « 1 .69S min; TIC 

area= 100% 

Example 5 (General procedure (A)) 

1 ,3-Dlmelhyl-7-(4-methylbenzyl) -8-plpBrazin-l-yl-3,7-dihydropurine-2,6<lione. HCI 



25 HPLC-MS (Method C) m/z- 369 (M+1 ); Rt = 1 .31 9 min. 
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Example 6 (General procedure (A)) 

3-(1 ,3-Dimethyl-2,6-dioxo-8-ptperazin-1-yf-1 ,2,3,6-tetrahydropurin-7-ylmethyl) benzonltrile. 
TFA 




5 HPLC-MS (Method C) /n/fe = 380 (M+1 ); Rt - 1 .22 min. 



Example? (General procedure (A)) 

2-(1 ,3-Dimethyl-2,6-dioxo-8-pjperazin-1 -yl-1 ,2,3,6-tetrahydropurin-7-ylmethyl) benzonitrile. 
TFA 




10 HPLC-MS (Method C)/n/<?=3ao (M+1); Rt=: 1.18 min. 
Example 8 (General procedure (A)} 

1 ,3-Dimethyl-7-(1 -phenyiethyl) -8-plperazin-1 -yU3,7-dlhydropurine-2,6-dione. TFA 




CH3 

HPLC-MS (Method C) m/z^ 369 (M+1); R, =« 2.47 min 



wo 02/02560 



PCT/DKOl/00467 



70 

Example 9 (General procedure (A)) 

7-(2-lodobenzyl) -1 .3-dimethyl-8-piperazin-1-yl-3,7-dihydropurine-2,6-dlone. TFA 



- 1 ^ 



61.3 

HPLC-MS (Method C) m/z= 481 (M+1); a = 1.43 min. 



5 Example 10 (General procedure (A)) 

1 ,3-Dimethyl-8-piperazin-1-yl-7-(2-trtnuoromethylbenzyl) -3,7<dihydropur!ne-2,6-dione. 
TFA 




HPLC-MS (Method C) m/fe= 423 (M+1); R, = 1.44 min. 

10 Example 11 (General procedure (A)) 

1 ,3-Dimethyl-7-naphttialen-1-ylmethyl-8-piperazln-1 -yl-3,7-dihydropurine-2,6-dione. TFA 




H3C. JL^rj /-^ 
HPLC-MS (Method C) m/z= 405 (M+1): Rt = 1.55 min. 
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Example 12 (General procedure (A)) 

1 ,3-Dimethyl-7-naphthalen-2-y!methyl-8-piperazin-1 -yl-3,7-dihydropurlne-2,6-clione. TFA 



HPLOMS (Method C) /n/z = 405 (M+1); Rt = 1.51 min. 

5 Example 13 (General procedure (A)) 

7-(3-Bromobenzyl) -1 ,3-dlmethyl-8-plpera2in-1-yl-3,7-dihydropurine-2,6-dlone. TFA 



HPLOMS (Method C) m/z^ 434 (M+1 ); Rt = 1 .33 min. 

Example 14 (General procedure (A)) 
10 7-Ben2yl-8-(3-isopropylpiperazin-1 -yl) -1 ,3-dlmethyl-3,7-<lihydropurine-2,6-dlone. HCI 



The piperazine moiety was prepared according to the general procedure for preparation of 
piperazine derivatives. 

^H-NMR (CDCI3): J7.1-7.4 (m; 5H); 6.4 (s; 2H); 3.55 (s; 3H); 3.35 (s; 3H); 3.3 (s br; 1H); 
15 2.9-3.05 (m; 3H); 2.65 (t; 1 H); 2.45 (dt, 1 H); 2.1 (s br; 1 H); 1 .5 (p; 1 H); 0.9 (d; 3H); 0.75 (d; 
3H). ^^G-NMR (CDCI3): S\S1M\ 154.98; 152.12; 148.16; 137.12; 129.15; 128.07; 126.94; 
1 05.33; 60.88; 54.64; 51 .04; 49.06; 45.90; 31 .42; 30.1 2; 28.1 7; 1 9.21 ; 1 9.03. 
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Example 15 (General procedure (C)) 

7-Benzyl-8-[1 ,4]diazepan-1-yl-1 ,3-dlmethv'l-3,7-dihydro-purine-2,6-dlone. TFA 




HPLC-MS (Method B): m/z^ 369; Ri = 1.75 mm. TIC areas 100% 



5 Example 16 (General procedure (C)) 

1 ,3-Dlmethyl-7-(2-oxo-2-pyrrolidin-1 -yl-ethyl) -8-piperazin-1 -yl-3,7-dihydro-purlne-2,6- 
dione. HCI 




HPLC-MS (Method B): /n/z= 376; Ri = 2.86 min. + 0.47min; Area: 47+53% 



10 Example 17 (General procedure (C)) 

2-(8-[1 ,4]Diazepan-1 -yl-1 ,3-dimethyl-2,6-dioxo-1 ,2,3,6-tetrahydro-purin-7-ylmethyl) - 
benzonitriie. HCI 




Step A 

1 5 2-(8"Chloro-1 ,3-dlmethyl-2,6-dloxo-1 ,2,3,6-tetrahydropurin-7-ylmethyl) benzonitriie (G.5g. 
1 ,5 mmol) and homopiperazine (0.45g, 4.5mmol) and TEA (0-77ml; 7.5 mmol) was heated 
In 2<i3ropanol In a closed vessel In a micro wave oven at 150°C for 4 hours. The reaction 
mixture was evapomiedln vacuo. The remaining oil was purified on a silica gel column 
with DCM/MeOH (3:1) as eluent, giving the title compound as an oil. The oil was dissolved 

20 in DCM (3 ml) and hydrochloride In ether was added. Yield 632 mg white crystals. Mp: 
1 60.8-1 62.3**C. 
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^H-NMR {MeOH'CU): S7J5 (dd; 1H); 7.65 (dt; 1H); 7.4 (t; 1H); 7.1 (d; 1H); 5.65 (s; 2H); 
3.55-3.65 (s; 2H); 3.5 (s; 3H); 3.2 (s; 3H)f 3.1 (t; 2H); 2.9 (t; 2H); 1,9 (t,t; 2H). 

Example 18 (General procedure (C)) 

8-[1 ,4]Dla2epan-1-yl-7-(2-lodo-benzyl) -1 ,3-dlmethyl-3,7-dlhydro-purin©-2,6-dtone. HCI 



^H-NMR (CDCI3): S7,B5 (d; 1H); 7.25 (t; 1H); 6.95 (t; 1H); 5.45 (s; 2H); 3.55 (s; 3H); 3.35- 
3.5 (m; 2H); 3.35 (s; 3H); 2.7-3.1 (m; 6H); 1 .75 (m; 2H). 

Example 19 (General procedure (A)) 

7-(2-Drfluoromethoxy-benzyI) -1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dihydro-purlne-2,6-dione. 
10 TFA 



CH3 

HPLC-MS (Method B): m/z^ 421 ; Rt = 3.72 min. area:100% 
Example 20 (General procedure (A)) 

7-(2,3-Dimethoxy-'benzyl) -1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dihydro-purine-2,6-dione. 
15 TFA 






HPLC-MS (Method B): m/z= 415; Rt = 3.65 mln. area: 100%. 
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Example 21 (General procedure (A)) 

1,3-Dlmethyl-8-p!pera2lri-1-yl-7-(2-trif!uoronnetho)(y-ben2yl) -3,7-dihydro-purine-2,6-dione. 
TFA 




I 



5 HPLC-MS (Method B): m/z^ 439; Rt = 2.75mln. area 99% 



Example 22 (General procedure (A)) 

1 ,3-Dimethyl-8-pipera2in-1 -yl-7-(2-trifluoromethylsulfanyl-benzyl) -3,7-dihydro-purine-2,6- 
dione. TFA 




10 HPLC-MS (Method B): fn/z= 456; Ri = 4.17 min. area 99% 



Example 23 (General procedure (A)) 

4-(1,3-Dlmethyl-2,6-dloxo-8-plperazin-1-yl-1 ,2,3,6-tetrahydro-purin-7-yl) -butyronitrile. TFA 



6h 




HPLC-MS (Method B): m/z= 332; R» = 2.45 min. area 99.7% 
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Example 24 (General procedure (A)) 

(R) -7.Benzyl-8-(3-isopropylpiperazin-1-yl) -1,3-dimethy!-3,7-cfihydropurine-2,8-dlone. TFA 



The piperaizine moiety was prepared according to the general procedure for preparation of 
5 piperazine derivatives. 

^H-NMR (CDCI3): J7.2-7.35 (m; 3H) 7.15 (dd; 2H); 5.4 (s; 2H); 3.6 (s; 3H); 3.35 (s; 3H); 
3.3 (m; 5H); 3.1 (m; 2H); 1.8 (p; 1H); 0.9 (d; 3H); 0.75 (d; 3H). HPLC-MS (ly/lethod B): m/z 
= 397 (M+1); Rt = 2.06 mln. 

Example 25 (General procedure (A)) 
10 (S) -7-Ben2yl-8-(3-isopropylpiperazin-1 -yl) -1 ,3-dimethyl-3,7-dlhydropurlne-2,6-dione. 



^H-NMR (CDCI3): iyi1.4 (broad s; 2.5H); 7.25-7.4 (m; 3H); 7.15 (dd; 2H); 5-4 (s; 2H); 3.6 
(s; 3H); 3.25-3.5 (m; 7H); 3.0-3.2 (m; 2H); 1.8 (p; 1H); 0.85 (d; 3H); 0.7 (d; 3H). HPLC-MS 
15 (Method B): m/2 = 397 (M+1); Rt = 2.09 min. 



7-Benzyl-8-(6,9-diazaspiroI4.6]dec-9-yl) -1 .3-dimethyl-3,7-dihydropurine-2,6-dione. TFA 



The piperazine moiety was prepared according to the general procedure for preparation of 
20 piperazine derivatives. 

^H-NMR (CDCI3): <yi0.0 (broad s; 2H); 8.9 (broad s, 2H); 7.25-7.4 (m, 3H); 7.1 (d. 2H); 
5.4 (s; 2H); 3.55 (s; 3H); 3.35-3.4 (m; 6H); 3,1 -3.3 (m; 4H); 1 .6-1 .85 (m; 6H); 1 .3 (m; 2H), 
HPLC-MS (Method B): m/z- 409 (M+1); Rt = 2.1 1 min. 




TFA 




Example 26 (General procedure (A)) 
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Example 27 (General procedure (A)) 

7-Ben2yI-8-(plperazln-3-spiro-3'-blcyc!o[2,"2,1]heptane-1-yl) -1 ,3-dimethyl-3,7- 
dihyclropurine-2,6-dione. TFA 




5 The piperazine moiety was prepared according to the general procedure for preparation of 
piperazine derivatives. 

^H-NMR (CDCI3): 511.1 {broad s; 1H); 8.9 (broad s; 1H); 7.25-7.4 (m; 3H); 7,1 (dd; 2H); 
5.45 (s; 2H); 3.5 (s; 3H); 3.15-3.4 (m; 9H); 2.2-2.3 (d; 2H); 1.1-1.6 (m; 7H); 0.9 (d; 1H). 
HPLC-MS (Method B): m/z » 435 (M+1 ); R, = 2.34 min. 



Example 28 (General procedure (A)) 

8-[1 ,4]Dlazepan-1 -yi-7-(2-methoxy-benzyl) -1 ,3-dlmethyl-3,7-dihydro-purine-2,6-dlone. 
TFA 



1 5 HPLC-MS (Method B): m/z= 399; Rt = 1 -93 min. UV area=98.63% 
Example 29 (General procedure (A)) 

8-(1 ,4]Diazepan-1 -yi-1 ,3-dimethyi-7-naphthalen-1 -ylmethyl-3,7-dihydro-purlne-2,6-dione. 
TFA 



10 





6H3 



20 HPLC-MS (Method B): = 41 9; R, = 2.26 min. UVareas 99.7%. 
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Example 30 (General procedure (A)) 

8-[1 ,4]Dia2epan-1-yl-7-(2-fluoro-benzyl) -1,3-dimethyl-3,7-dihydro-purine-2,6-dfone. TFA 



.*^N'^N I J 



CH, 



HPLC-MS (Method B): m4= 387; Rt= 1 .86 min. UVarea= 94.4%. 

5 Example 31 (General procedure (A)) 

8-{1,4]Dlazepan-1-yl-1,3-dinnethyl-7-(2-methyl-benzyl) -3,7-dihydro-purlne-2,6-dione. TFA 

HaC. 



rO 



HPLC-MS (Method B): m/z = 383 (M+1); Ri= 1 .99 min. UVarea=97.68%. 

Example 32 (General procedure (A)) 
1 0 7-(2-ChIoro-benzy!) -8-[1 ,4]diazepan-1 -yl-1 ,3-dimethyI-3,7Hjlihydro-purine-2,6-dlone. TFA 




HPLC-MS (Method B): m/z = 403; 405; 406; (M+1 ); Rt = 1 .97 min. UVarea= 98.93. 
Example 33 (General procedure (A)} 

7-(2-Bromo-benzyl) -8-[1 ,4]diazepan-1-yl-1 ,3-dimethyl-3,7-dlhydro-purlne-2,6-dione. TFA 
15 ^ 

HPLC-MS (MeHiod B): m/z= 447; 450; (M+1): Rt = 2.09 min. UVarea= 98.51 . 
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Example 34 (General procedure (A)) 

8-[1 ,4lDlazepan-1-yl-1 ,3-c!imethyl-7-(2-trlfluoromethyl-ben2yl) -3,7-cllhyclro-purine-2,6- 
dione. TFA 




5 HPLC-MS (Method B): m/z = 437 (M+1 ); Rt = 2.20 min. UVarea=99.50%. 
Example 35 (General procedure (A)) 

8-[1 ,4]Diazepan-1 -yl-1 ,3-dimethyl-7-(2-nitro-benzyl) -3,7-dihydro-purine-2,6-dioh0. HCI 




HPLC-MS (Method B): m/z^ 437 (M+23); Rt = 2.23 mIn. UV areas 100%. 

10 Example 36 (General procedure (B)) 

3-Benzyl-8-piperazin-1 -yl-7-(2-trifluoromethyl-benzyl) -3,7-dihydro-purme-2,6-dione. TFA 



^H-NMR (DMSO-ob): <yi1,12 (s, IH); 8,83 (s, 1H); 7,86-7,71 (d, 2H); 7,71-7,45 (m, 2H); 
7,45-7,23 (m, 5 H); 7,08-6,98 (d, 1 H); 5,48 (s, IH); 5,10 (s, 1H); 3,34-3,01 (m, 4H) 
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Example 37 (General procedure (B)) 

3,7-DibenzyM -(2-hyclroxy-ethyl) -8-piper^n-1 -yl-3,7-dil:iyclro-purine-2,6-dlone. TFA 




^H-NMR (DMSO-ofe): ^8.86 (s br. 2H); 7.40-7.1 8 (m, 10H); 5.41 (s, 2H); 5.13 (s, 2H); 3.93 
5 (UH); 3.45 (t,2H); 3.31 (s br, 4H); 3.1 9 (s br,4H). 

Example 38 (General procedure (B)) 

3-Benzyl-7-phenethyl-8-piperazin-1 -yl-3,7-dihydro-purine-2,6-dione. TFA 




^H-NMR (DMSO-cfe): <yi 1 .1 1 (s, 1H); 8.79 (s br. 2H); 7.40-7.05 (m, 10H); 5.02 (s, 2H); 
10 4.30 (t, 2H); 3.09 (s br. 8H); 3.03 (t, 2H). 

Example 39 (General procedure (B)) 

3,7-Dibenzyl-8-[1 ,4]diazepan-1 -yl-3,7-dihydro-purine-2,6-dlone. TFA 




^H-NMR (DMSO-cfe): ^7.67-6.92 (m, 10H); 5.42 (s.2H); 5.04 (s, 2H); 3.89-3.35 (m. 5H); 
15 2.96-2.35 (m, 5H); 1.68 (s, 2H). HPLC-MS /r3/z = 431 
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Example 40 (General procedure (B)) 

7-Benzyl-8-[1 ,4]dlazepan-1 -yl-3-methyl-3.7-dihydro-purine-2,6-dione. TFA 




I 

CH3 



^H-NMR (DMSO-cfe): ^10.89 (s, 1H); 9.19 (s. 2H); 7.46-7.00 (m. 5H) 5.42 (s, 2H) 3.67 (s 
5 br,2H); 3,53-3.40 (m, 2H); 3.32 (s. 3H); 3.23 (s br,2H); 3.14 (s, 2H); 2.00 (m. 2H) HPLC- 
MS/n/zsr355 



Example 41 (General procedure (B)) 

3,7-Dibenzyl-8-[1 ,4]diazepan-1 -yH -propyl-3,7-dihydro-purine-2,6-dione. TFA 
H3C 





10 ^H-NMR (DMSO-cfe): (58.67 (s br.2H); 7.45-7.06 (m. 10H): 5.46 (s. 2H) 5.12 (s. 2H) 3.79 
(t,2H); 3.67 (m, 2H); 3.50 (m, 2H): 3.27 (s br.2H) 3.16 <s br, 2H); 1 .98 (m, 2H); 1 .52 (m, 
2H): 0.81 (t.3H). 

Example 42 (General procedure (B)) 

3,7-Dibenzyl-8-[1 ,4]diazepan-1-yl-1-(2-hydF0xy-ethyl) -3,7-dihydro-purine-2.6-dione. TFA 




O^N 



NH 



^H-NMR (DMSO-cfe): <y8.79 (s. 2H); 7.41- 7,22 (m, 8H); 7.20- 7.07 (m, 2H); 5.47 (s, 2H); 
5.12 (8, 2H); 4.00-3.86 (t. 2H); 3.73-3.61 (m, 2 H); 3.54-3.40 (m. 4H) 3.27 (s, 2H); 3,15 (s, 
2H)1.98(s,2H) 
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Example 43 (General procedure (B)) 

2-(37-Dibenzyl-8-[1,41dla2epan.1-yI-2.6-dioxo-2,3,67-tetrahydro-purln-V -A/,AWiethyl- 



5 'H-NMR (DMSO-de): SB,67 (s br,2H); 7.41-7.20 (m, 8H); 7.16-7.03 (m, 2H); 5.47 (s, 2H); 
5.13 (s, 2H); 4.64 (s, 2H); 3.69 (s br, 2H); 3.51 (t.2H) 3.44-3.10 (m, 7H); 2.67 (s. 1H); 1.98 
(s br, 2H); 1 .1 6 (t, 3H) 0.99 (t. 3H) 

Example 44 (General procedure (B)) 

1 ,3,7-Tribenzyl-8-plperazin-1-yI-3,7-dihydro-purine-2,6-dione. TFA 



^H-NMR (DMSO-db): ^8.83 (e br. 2H); 7.48-7.16 (m, 15H); 5.40 (s, 2H); 5.14 (s, 2H); 5.02 
(s,2H);3.20(sbr.4H). 

Example 45 (General procedure (B)) 

1 ,3,7-Tribenzyi-8-[1 ,4]diazepan-1 -yl-3,7-dihydro-purine-2.6-dione. TFA 



^H-NMR (DMSO-ofe): ^8.76 (s br. 2H); 7.58-7.04 (m, 15H); 5.48 (s, 2H) 5.13 (s, 2H); 5.03 
(s. 2H); 3.70 (s br,2H); 3.52 (t.2H); 3.29 (s br, 2H); 3.17 (s br.2H); 1.99 (s br, 2H) 



acetamide 
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Example 46 (General procedure (A)) 

(S) -7-Ben2yl-8-(3-benzyloxymethyIpiperazin-1 -yl) -1 ,3-climethyl-3,7-dihydropurine-2,6- 
dione 



5 The pfperazlne moiety was prepared according to the general procedure for preparation of 
piperazlne derivatives. 

^H-NMR (CDCI3): J7,1-7.45 (m; 5H); 6.35 (s br; 2H); 4.5 (s; 2H); 3.5 (s; 3H); 3.35 (s; 3H); 
3.2-3.0 (m; 3H); 2.7-3.1 (m; 5H); 2,25 (s br; 1H). ^^ONMR (CDCb): <yi56.92; 155.07; 
152.11; 148.12; 138.22; 137.08; 129.16; 128.85; 128.22; 128.19; 128.15; 127.21; 105.35; 
10 73.89; 72.07; 54.65; 53.89; 53.30; 51.41; 49-11; 45.14; 30.14; 28.22. 

Example 47 (General procedure (B)) 

3,7-Dlbenzyl-8-piperazJn-1-yl-1 -propyl-3,7-dihydro-purine-2,6-dlone. TFA 



^H-NMR (DMSO-de): <y8.95 (s br, 2H); 7.40-7.20 m, 10 H); 5.40 (s. 2H); 5.13 (s, 2H); 3,79 
15 (t. 2H); 3.32 (m, 4H); 3.20 (m, 4H); 1 .50 (sextet. 2H); 0.81 (t, 3H). HPLC-MS (Method C): 
m/z^ 459 (M+1); Rt ^ 4,62 min 

Example 48 (General procedure (B)) 

3,7-Dlben2yl-8-[1 ,4]dIazepan-1-yl-1-propyl-3,7-dlhydro-purlne-2,6-dione- TFA 






20 HPLC-MS (Method C): /n/z= 473 (M+1 ); Ri = 4.72 min 
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Example 49 (General procedure (B)} 

3,7-Dibenzyl-8-plperazin-1 -yl-^,7-dihydro^purIne-2,6-clione. TFA 




^H-NMR (DMSO-cfe): <yi 1 .05 (s, 1 H); 8.72 (s, br 2H); 7.40-7.20 (m, 10H); 5.37 (s, 2H); 
5 5.07 (s. 2H). HPLC-MS (Method C): /n/z= 417 (M+1); Rt = 3.69 min 

Example 50 (General procedure (B)) 

3,7-Dibenzyl-8-[1 ,4]dlazepan-1-yl-3,7-dlhydro-purine-2.6-dione. TFA 

DMSO d6 d=10.90 (s. 1H); 8.65 (s br, 2H); 7.40-7.20 (m. 8H); 7.14 (d. 2H); 5.43 (s, 2H); 
10 5.06 (s. 2H): 3.65 (m, 2H); 3.48 (m, 2H); 3.26 (m. 2H): 3.1 6 (s br, 2H); 1 .97 (m, 2H) 
HPLC-MS (Method C): in/^ = 431 (M+1 ); R, = 3.83 min 



Example 51 (General procedure (B)) 

2-(3-Ben2yl-2,6<lioxo-8-piperazln-1-yl-1 -propyl-1 ,2,3.6-tetrahydro-purln-7-ylmethyl) - 
benzonftrile 




'H-NMR (DMSO-cfe): <f8.73 (s br, 2H); 7.88 (d, 1H); 7.64 (t, 1H); 7.49 (t, 1H); 7.42-7.25 
(m. 5H); 7.15 (d. 1H); 5.56 (s. 2H); 3.73 (t, 2H); 1.46 (q, 2H); 0.77 (t. 3H). HPLG-iy^ 
(Method C): m/z = 484 (M+1): R, = 4.56 min 
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Example 52 (General procedure (B)) 

2-(3-Benzyl-8-[1 ,4]diazepan-1-yl-2,6<lioxd-1-propyl-1,2,3,6-tetrahydro-purin-7-ylrnethyl) - 
benzonitrlle 



5 ^H-NMR (DMSO-cfe): SS.Se (s br, 2H); 7,89 (d, 1H); 7.65 (t, 1H); 7.52 (t, 1H); 7.42-7.10 
(m, 5H); 7.12 (d. 1H); 5.59 (s, 2H); 5.14 (s. 2H); 3.78-3.65 (m, 4H); 3.48 (t, 2H); 3.31 (s br. 
2H); 3.19 (s br. 2H); 2.00 (m 2H); 1.45 (q. 2H); 0.77 (t. 3H). 

Example 53 (General procedure (B)) 

2-(3-Ben2yl-2,6-dioxo-8-plpera2ln-1 -yl-1 .2,3.6-tetrahydro-purin-7-ylmethyl) -benzonitrlle 



^H-NMR (DMSO-*): tfl 1.02 (s. 1H); 8.73 (s br 2H); 7,88 (d, 1H); 7.66 (t, 1H); 7.60 (t, H); 
7.40-7.25 (m, 5H); 7.16 (d, 1H); 5.53 (s, 2H); 5.08 (s. 2H); 3.38 (s br, 4H); 3.20 (s br, 4H) 

Example 54 (General procedure (B)) 

2-(3-Benzyl-8-I1 ,4]diazepan-1 -yl-2,6-dioxo-1 ,2,3,6-tetrahydro-purin-7-ylmethyI) - 
15 benzonitrlle 
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^H-NMR (DMSO-ab): <5 10.90 (s. 1H); 8.67 (s br, 1H); 7.89 (d. 1H); 7.67 (t, 1 H); 7.51 (t, 
1H); 7.44-7.26 (m, 5H); 7.12 (d. 1H); 5.56 (s, 2H); 5.07 (s. 2H); 3.68 (m, 2H); 3.46 (m, 
2H); 3.36 (s br. 2H); 3.19 (s br. 2H): 1.89 (m, 2H). 

Example 55 (General procedure (B)) 
5 3-Ben2yl-7-(2-iodo-benzyl) -8-piperazin-1-yH-propyl-3,7-dihydro-purine-2,6-dione. TFA 



'H-NMR (DMSO-cfe): <y8.71 (8 br, 2H); 7.93 (d IH); 7.^-7.25 (m, 6H); 7.09 (d. 1H); 6.8 (d. 



Example 56 (General procedure (B)) 
1 0 3-Ben2yl-8-[1 ,4]dlazepan-1 -yl-7-(2-iodo-benzyl) -1 -propyl-3,7-dihydro-purine-2,6-dtone. 



^H-NMR (DMSO-ofe): <y8.64 (s br. 2H): 7.93 (d. 1H); 7.44-7.25 (m. 6H); 7.09 (t. 1 H); 6.76 
(d, IH); 5.29 (s, 2H); 5.16 (s, 2H); 3.75 (t. 2H); 3.67 (m, 2H): 3.41 (m. 2H); 3.16 (m. 2H); 
15 1 .95 (m, 2H): 1 .49 (q. 2H); 0.80 (t, 3H). HPLC-MS (Method C): m/z= 599 (M+1); R, = 4.96 




IH); 5.28 (s, 2H); 5.17 (s, 2H); 3.75 (t, 2H); 3.16 (s br 4H); 1.48 (q, 2H); 0.79 (t, 3H). 



TFA 




mIn 
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Examples? (General procedure (B)} 

3-Benzyl-7-(2-iodo-benzyl) -8-plpera2ln-1-yl-3,7-dihydro-purine-2,6-cnone. TFA 



^H-NMR (DMSO-dfe): J 11. 03 (s. 1H); 8.71 (s br, 1H); 7.92 (d, 1H); 7.42-7.28 (m. 6H); 7.08 
5 (d, 1H); 6.81 (d, 1H); 5.26 (s, 2H); 5.10 (s, 2H); 3.15 (s br4H). 

Example 58 (General procedure (B)) 

3-Benzyl-8-[1 ,4]diazepan-1 -yl-7-(2-iodo-ben2yl) -3,7-dihydro-purine-2,6-dionB. TFA 



^H-NMR (DMSO-cfe): S 10.91 (s, 1H); 8.64 (s br, 2H); 7.93 (d, 1H); 7.44-2.25 (m, 6H); 7.09 
10 (d. 1H); 6.75 (d, 1H); 5.27 (s. 2H); 5.09 (s, 2H); 3.65 (m, 2H); 3.39 (m, 1H); 3.30-3.22 (m, 
3H); 3.15 (s br 2H); 1.94 (m. 2H). 

Example 59 

7-Benzyl-3-methyl-8-p!perazin-1 -yM -propyl-3,7-dihydro-purine-2,6-d?one, TFA 



CH3 

15 ^H-NMR (DMSO-dfe): 66.77 (s br 2H); 7.37-7.25 (m, 3H); 7.21 (d, 2H); 6.40 (s, 2H); 3.80 
(t, 2H); 3.21 (s br 4H); 1.53 (q, 2H); 0.83 (t, 3H). 
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Example 60 (General procedure (B)) 

7-Benzyl-8-[1 ,41cliazepan-1-yl-3-methyl-1-propyl-3,7-dihydro-purlne-2,6-<ltone, TFA 



^H-NMR (DMSO-cfe): <58.66 (s br. 2H): 7.40-7.25 (m, 3H); 7.12 (d, 2H); 5.46 (s, 2H),- 3.80 
6 (t. 2H); 3.66 (m, 2H); 3.50 (m, 2H); 3.28 (m. 2H); 3.1 7 (s br, 2H); 1 .99 (m, 2H); 1 .53 (q. 
2H); 0.83 (t. 3H). 

Example 61 (General procedure (B)) 

7-Ben2yl-3-methyl-8^>lperadn-1 -yl-3,7-dlhydro-purine-2,6-dione. TFA 



10 'H-NMR (DMSO-dt): ^10.97 (s, 1 H); 8.66 (s br) 7.40-7.25 (m. 3H); 7.21 (d. 2H); 5.37 (s, 
2H). 

Example 62 (General procedure (B)) 

7-Ben^8-[1 ,4Jdiazepan-1 -yl-3-methyf-3,7-dihydro-purine-2,6-dione. TFA 



I 

CH, 

15 ^H-NMR (DMSO-ofe): ^ 10.84 (s. 1H); 8.61 (s br2H); 7.40-7.25 (m. 3H); 7.13 (d, 2H); 5.43 
(8, 2H): 3.65 (m. 2H); 3.47 (m, 2H); 3.17 (m. 2H): 1.98 (m. 2H). 
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Example 63 (General procedure <B)) - - 

2-(3-Methyl-2,6-dioxo-8-piperazln-4-yl-1 -propyl-1 ,2,3,6-tetrahydro-punn-7-ylm6thyl) 
benzonitrile 



5 ' H-NMR (DMSO-flfe): 58.78 (s br 2H); 7.88 (d. 1 H); 7.63 (t. 1 H); 7.49 (t, 1 H); 7.08 (d, 1 H); 
5.55 (s, 2H); 3.73 (t, 2H); 3.22 (s br. 4H); 1.47 (q, 2H): 0.78 (t, 3H). 

Example 64 (General procedure (B)) 

2-(8-[1 ,4]Diazepan-1 -yl-3-methyl-2,6-dioxo-1 isropyl-l ,2,3,6-tetrahydro-purin-7-ylmethyl) - 
benzonitrile 



^h-NMR (DMSO-cfe): 58.66 (s br. 2H); 7.89 (d, IH); 7.65 (t. 1H); 7.50 (t, 1H); 7.06 (d, 1H); 
5.58 (s, 2H); 3.73 (t, 2H); 3.69 (m, 2H); 3.47 (m. 2H); 3.42 (s, 3H); 3.21 (m, 2H); 2.00 (m. 
2H); 1.48 (sextet, 2H); 0.78 (t. 3H). 

Example 65 (General procedure (B)) 
1 5 2-(8-[1 ,4]Diazepan-1 -yl-3-methyl-2,6-dioxo-1 .2,3.6-tetrahydro-purin-7-ylniethyl) - 
benzonitrile 



CH3 

^H-NMR (DMSO-tt): 510.84 (s, 1H); 8.94 (s br, 1H): 8.69 (s br. 1H): 7.89 (d. 1H); 7.66 (t. 
1H): 7.50 (t, 1H): 7.06 (d, 1H); 5.56 (s. 2H); 3.68 (m. 2H): 3.46 (m. 2H); 3.42 (s, 3H). 
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Example 66 (General procedure (B)) 

7- (2-lodo-benzyl) -3-methyl-8-piperazin-1--yl-1-propyl-3,7-cllhydro-purine-2,6-dlone. TFA 

^H-NMR (DMSO-cfe): 58.73 (s br, 2H); 7.92 (d, 1H); 7.33 (t, IH); 7.07 (t. 1H): 6.70 (d. 1H); 
5 5J28 (s, 2H): 3.75 (t. 2H); 3.44 (s, 3H): 3.17 (s br. 4H); 1.49 (sextet, 2H): 0.80 (t. 3H). 

Example 67 (General procedure (B)) 

8- [1 ,4]Diazepan-1 -yl-7-(2-iodo-benzyl) -3-methyl-1 -propyl-3,7-dihydro-purine-2,6-dione. 
TFA 

rV' 




10 'H-NMR (DMSO-ofe): S8S6 (s br, 2H); 7.93 (d, IH); 7.35 (t, IH); 7.08 (t. 1H); 6.69 (d. 1H); 
5.30 (s, 2H); 3.75 (t, 2H); 3.43 (s, 3H); 3.28 (m, 2H); 3.17 (m. 2H); 1 .95 (m, 2H); 1 .50 
(sextet, 2H); 0.81 (t, 3H). 

Example 68 (General procedure (B)) 

7-(2-lodo-benzyl) -3-methyl-8-plpefazln-1-yl-3,7-dihydro-purine-2.6-dione. TFA 



15 

^H-NMR (DMSO-afe): ^10.96 (s, 1H): 8.72 (s br); 7.72 (d, IH); 7.34 (t, IH); 7.07 (t, IH); 
6.73 (d. IH); 5.26 (s, 2H); 3.15 (m, 4H). 
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Example 69 (General procedure (B)) 

8-[1 ,4]Dia2epan-l-yl-7-(2-iodo-benzyl) -3-methyl-3,7-dihydro-purine-2,6-dione. TFA 



^H-NMR (DMSO-db): 10.84 (s, 1H); 8.62 (s br, 2H); 7.93 (d. 1H); 7.36 (t. 1H); 7.08 (t. 
5 1 H): 6.69 (d. 1 H); 5.28 (s. 2H); 3.65 (dm, 2H); 3.39 (m, 2H); 3,36 (s, 3H); 3.1 6 (m, 2H); 
1.94 (m, 2H). 

Example 70 (General procedure (B)) 

3-Benzyl-8-[1 ,4]diazepan-1-yM-(3-hydroxy-propyI) -7-(2-iodo-benzyl) -3.7-dlhydro-purlne- 
2,6-dione. TFA 



^H-NMR (DMSO-de): ^(Selected peaks) 8.62 (s br. 2H); 7.88 (d, 1H); 7.40-7.20 (m, 7H); 
7.04 (t, 1 H); 6.71 (d, 1 H); 5.23 (s, 2H); 5.1 0 (s, 2H); 

Example 71 (General procedure (B)) 

3-Benzyl-8-[1 ,4]diazepan-1-yl-1-(2-ethoxy-ethyl) -7-(2-iodo-ben2yl) -3,7-dihydro-purine- 
15 2,6-dlone. TFA 



^H-NMR (DMSO-cfe): ^^(Selected peaks) 8.62 (s br. 2H); 7.88 (d, 1H); 7.40-7.20 (m, 7H); 
7.04 (t, 1H); 6.71 (d, 1H); 5.24 (s, 2H); 5.101 (s, 2H); 0.93 (t, 3H). 
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Example 72 (General procedure (B)) 

7-Benryl-8-(1 ,4]dia2epan-i .yl-3-methyl-1 -(3-phenyl-allyl) -3,7-dihydro-purine-2,6-dione. 
TFA 



5 ^H-NMR (DMSO-db): (58.66 (s br, 2H); 7.50-7.20 (m) 7.14 (d, 2H); 6.46 (d, 1 H); 6.27 (dt, 
1H); 5.47 {s. 2H); 4,61 (d, 2H): 3,67 (m, 2H); 3.50 (m, 2H): 3.43 (s, 3H); 3.17 (m. 2H); 2.00 
(m,2H). 

Example 73 (General procedure (B)) 

7-Ben2y»-8-[1 ,4Jd!a2epan-1 -yl-3-m8thyl-1-(3-phenylallyl) -3,7-dihydropurine-2,6-dlone. 
10 TFA 



^H-NMR (DMSO-Cfe): <58.66 (s br. 2H): 7.50-7.20 (m) 7.14 (d, 2H); 6.46 (d, 1 H); 6.27 (dt, 
1 H); 5.47 (s, 2H); 4.61 (d, 2H): 3.67 (m, 2H); 3.50 (m, 2H); 3.43 (s. 3H): 3.17 (m, 2H); 2.00 
(m, 2H). 

15 Example 74 (General procedure (B}) 

7-Benzyi-8-[1 ,41dia2Bpan-1-yl-3-m©thyl-1-(2-oxo-2-phenyl-ethyl) -3,7rdihydro-purine-2,5- 



'H-NMR (DMS0-C4): ^8.62 (s br. 2H); 8.05 (d, 2H): 7.71 (t, 1H); 7.58 (t. 2H); 7.40-7.25 
20 (m. 3H); 7.13 (d, 3H) 5.46 (s, 2H); 5.35 (s, 2H); 3.71 (m, 2H): 3.53 (m, 2H); 3.44 (s, 3H): 
3-20 (m, 2H); 2.01 (m, 2H). 





dione. TFA 
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Example 75 (General prcx^edure (B)) 

2-(7-Ben2yl-8-[1 ,4]dla2epan-1-yl-3-rnethyr-2,6-dioxo-2,3,6,7-tetrahydro-purln-1 -yimethyl) - 
benzonitrfle 



5 'H-NMR (DMSO-cfe): ^58,66 (s br, 2H); 7.81 (d, 1H); 7.61 (t. 1H); 7.44 (t. 1H); 7.40-7.25 
(m, 3H); 7.18 (d. 1H); 7.14 (d, 2H); 5.46 (s. 2H); 5.21 (s. 2H); 3.69 (m, 2H); 3.52 (m, 2H): 
3.42 (s, 3H); 3.20 (m. 2H); 2.00 (m, 2H). 

Example 76 (General procedure (B)) 

(7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-2,6-dloxo-2,3,6,7-tetrahydro-pur!n-1 -yl) - 
10 acetonltrile 



^H-NMR (DMSO-flfe): J8.66 (s br, 2H); 7.40-7.25 (m, 3H); 5.46 (s. 2H); 4.84 (s, 2H); 3.69 
(m. 2H); 3.52 (m, 2H); 3.44 (s, 3H); 3.17 (m. 2H); 1 .99 (m, 2H). 

Example 77 (General procedure (B)} 
1 5 3-Methyl-7-(2-methyl-thia2ol-4-ylmethyl) -8-piperazln-1-yl-3,7-dihydro-purine-2,6-dione. 



^H-NMR (DMSO-cfe): J 10,99 (s, 1H); 8.88 (s br,2H); 7.31 (s, 1H); 5.36 (s, 2H); 3.42 (m, 
4H); 3.32 (s, 3H); 3.22 (s br,4H); 2.60 (6, 3H) 





TFA 
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Example 78 (General procedure (B)) 

8-[1 ,4]Dla2epan-1 -yl-3-methyl-7-(2-methyl-thia20l-4-ylmethyl) -3,7-dihydro-purine-2,6- 
dione. TFA 



5 'H-NMR (DMSO-db): J10.87 (s. 1H); 8.88 (s br,2H); 7.21 {s, 1 H); 6.41 (s, 2H); 3.73 (m, 
2H); 3.67 (t,2H); 3.31 (s br,4H); 3.23 (s br,2H); 2.61 (s.3H); 2,51 (m, 1H); 2.04 (m, 2H); 
HPLC-MSm/z = 376 

Example 79 (General procedure (B)) 

3-Methyl-7-(2"OXo-2-phenyl-ethyl) -8-piperazin-1 -yl-3.7-dihydro-purine-2,6-dione. TFA 



^H-NMR (DMSO-Qt): SUm (s, 1 H); 9.89 (s br, 2H); 8.07 (d. 2H); 7.74 (t,1 H); 7.64 (t.2H); 
5.75 (s, 2H); 3.36 (s, 3H); 3.29 (m. 4H); 3.24 (m, 4H). HPLC-MS m/z = 369 

Example 80 (General procedure (B)) 

8-[1 ,4]Dla2epan-1-yl-3-methyl-7-(2-oxo-2-phenyl-ethyl) n3,7-dihydro-pcirine-2,6-dione. TFA 



'H-NMR (DMSO-ob): 510.88 (s, 1H); 8.87 (s br, 2H); 8.09-7.60 (m. 5H); 5.80 (s. 2H); 3.67 
(t.2H); 3.46 (t,2H); 3.34 (s, 3H); 3.21 (t,2H); 2,01 (m, 2H). HPLC-MS m/z= 363 




10 




15 




wo 02/02560 



PCT/DKOl/00467 



94 

Example 81 (General procedure (B)) 

8-[1 ,4]Dia2epan-1 -yl-3-methyI-7-phenethyJ-3,7-dihydro-purine-2.6-diorte. TFA 




'H-NMR (DMSO-ob): J10.89 (s. 1 H); 8.87 (s br.2H); 7.29-7.12 (m. 5H); 4.29 (t,2H): 3.54 
5 (m. 2H); 3.42 (t,2H): 3.28 (s. 3H): 3.21 (s br. 2H): 3.00 (t,2H) 2.03 (m, 2H). HPLC-MS m/z 
s369 



Example 82 (General procedure (B)) 

8-[1 ,4]Diazepan-1 -yl-1 -(3-hydroxy-propyl) -7-(2-iodo-benzyl) -3-methyl-3,7-dihydro-purine- 
2.6-dlone. TFA 




10 ^ 

^H-NMR (DMSO-ab): S6.72 (s br, 2H); 7.93 (d. 1H); 7.35 (t, 1H); 7.08 (t, 1H); 6.70 (d, 1H); 
5.29 (s, 2H); 3.84 (t, 2H); 3.66 (m, 2H); 3.43 (s, 3H); 3.42-3.33 (m. 4H) 3.27 (m, 2H); 3.15 
(m, 2H): 1 .94 (m, 2H); 1 .62 (q, 2H): HPLC-MS (Method C): m/z= 539 (M+1 ); R, = 3.69 
min 



15 Example 83 (General procedure (B)) 

1-(3-Hydroxy-propyl) -7-(2-lodo-benzyl) -3-methyl-8-plperazln-1-yl-3,7-dlhydro-purine-2,6- 
dione. TFA 




'H-NMR (DMSO-db): ^8.80 (s br2H); 7.92 (d. 1H); 7.33 (t, 1H); 7.07 (t. 1H): 6.71 (d. 1H): 
20 5.27 (s, 2H): 3.83 (t. 2H); 3.44 (s. SH); 3.37 (t. 2H); 3.29 (m, 2H): 3.16 (m. 2H); 1.62 (q. 
2H): HPLC-MS (Method C): rnfes 525 (M+1): R, = 3.53 min 
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Example 84 (General procedure (B)) 

8-[1,4]Dlazepan-1-yI-1-(2-ethoxy-ethyl) -r-(2-ioclo-benzyl) -3-methy!-3J-cllhydro-purlne- 
2,6-dione. TFA 



5 ^H-NMR (DMSO-flb): Se.64 (s br2H); 7.93 (d. 1H); 7.35 (t, 1H); 7.08 (t, 1H); 6.69 (d. 1H); 
5.28 (s. 2H): 3.96 (t. 2H): 3.66 (m, 2H); 3.16 (m. 2H); 3.43 (s. 3H): 1 .01 (t, 3H). HPLC-MS 
(Method C): 553 (M+1); F% = 4.09 min 

Example 85 (General procedure (B)) 

1 -(2-Ethoxy-ethyl) -7-(2-Iodo-ben2yl) -3-methyl-8-piperazln-1 -yl-3,7-dihydro-purln6-2,6- 
10 dIon©.TFA 



'H-NMR (DMSO-db): (58.80 (s br, 2H): 7.92 (d, 1H): 7.32 (t. 1H); 7.07 (t, 1H); 6.70 (d. 1 H); 
5. 27 (s, 2H): 3.96 (t. 1H); 3.48-3.40 (m, 5H): 3.38 (q. 2H): 3.30 (m. 4H); 3.16 (m, 4H); 
1 .00 (t. 3H). HPLC-MS (Method C): m/z= 539 (M+1): Ri = 4.03 min 

15 Example 86 (General procedure (B)) 

8-[1,4]Dia2epan-1-yl-7-(2-iodo-benzyl) -3-methyl-1-(2-phenoxy-ethyl) -3,7-dlhydro-purlne- . 
2,6-dione. TFA 






HPLC-MS (Method C): m/i= 601 (M+l); R, » 4.73 min 
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Example 87 (General procedure (B)) 

8-[1,4]Diazepan-1-yl-7-(2-lodo-ben2yl) -1-t2-(2-methoxy-ethoxy) -ethyI]-3-methyl-3,7- 
clihydro-purine-2,6-dione. TFA 



5 'H-NMR (DMSO-cfe): ^8.70 (s br, 2H); 7,93 (d, 1H); 7.35 (t, 1H); 7.08 (t, 1H); 6.70 (d. 1H); 
5.29 (s, 2H); 3.96 (t, 2H); 3.66 (m, 2H); (3.52-3.44 (m, 4H); 3.43 (s. 3H); 3.42-3.37 (m. 
2H); 3.36-3.31 (m, 2H); 3.26 (m, 2H); 3,20 (m, 6H); 1 .94 (m. 2H). HPLC-MS (Method C): 
m/z^ 683 (M+1 ); Rt = 3.98 min 

Example 88 (General procedure (B)) 
1 0 7-(2-Iodo-benzyf) -1 -[2-(2-methoxy-ethoxy) -ethy!]-3-m6thyl-8-piperazin-1 -yl-3,7-dihydro- 
purine-2,6-dione. TFA 



'H-NMR (DMSO-cfe): 8 8.78 (s br, 2H); 7,93 (d. 1H); 7.33 (t, 1H); 7.07 (t, 1H); 6.70 (t, 1H); 
5.27 (s. 2H); 3.96 (t. 2H); 3.52-3.42 (m, 4); 3.44 (s. 3H); 3.38-3.27 (m. 6H): 3.20-3.12 (m. 
15 4H) 3.18 (s, 3H). HPLC-MS (Method C): m/r = 569 (M+1); R, = 3.86 m!n 

Example 89 (General procedure (B)) 

8-[1 ,4]Diazepan-1 -yl-1 -(3,5-dimethoxy-ben2yl) -7-(2Hodo-benzyl) -3-methyl-3,7-dihydro- 
purine-2,6-dione. TFA 



20 ^H-NMR (DMSO-dfe): <?8.70 (s br, 2H); 7.91 (d, 1 H); 7.34 (t, 1H); 7.07 (t, 1H); 6.74 (d, 1H); 
6.34 (m, 1H); 6.32 (m, 2H); 5.30 (s, 2H); 4.91 (s, 2H); 3.69 (m, 2H); 3.66 (s, 6H); 3.44 (s, 
3H); 3.42 (m, 2H): 3.28 (m, 2H); 3.17 (m, 2H); 1.95 (m, 2H). HPLC-MS (Method C): m/z= 
631 (M+1); Rt = 4.72 mln 
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Example 90 (General procedure (B)) 

8-[1 ,4]Diazepan-1-yl-7-(2-lodo-benzyl) -1-(3-melhoxy-benzyl) -3-methyl-3,7-dlhydro- 
purine-2,&-dione. TFA 



5 'H-NMR (DMSO-cfe): ^8.70 (8 br, 2H); 7.93 (d, 1H); 7.36 (t. 1H); 7.18 (t, 1H); 7.08 (t, 1H); 
6.80-6.70 (m, 4H); 5.30 (s, 2H); 4.95 (s, 2H); 3.68 (s. 3H); 3.44 (s, 3H); 3.42 (m. 2H); 3.28 
(m, 2H); 3.1 6 (m, 2H); 1 .95 (m, 2H). HPLC-MS (Method C): m/z = 601 (M+1); Rt « 4.62 



Example 91 (General procedure (B)) 
1 0 7-Blphenyl-2-ylmethyl-8-[1 ,4]dia2epan-1 -yl-3-methyl-3,7-dihydro-purine-2.6-dione. TFA 



^H-NMR (DMSO-dfe): 10.81 (s. 1H); 8.74 (s br, 2H); 7,6-7.22 (m, 9H); 5.35 (s, 2H); 5.53 
{t,2H); 3.29 (s, 3H); 3.26 (m, 2H); 3.15 (s br,2H); 3.06 (s br,2H); 1 .82 (m, 2H) HPLC-MS 
m/z^A3^ 

15 Example 92 (General procedure (B)) 

7-(2-Bromo-benzyl) -8-[1,4]dlazepan-1-yl-3-melhyl-3,7-dihydro-purine-2,6-dione, TFA 



I 

CHg 

^H-NMR (DMSO-cfe): S 10.89 (s ,1H); 8.8 (s br,2H); 7,74-6.74 (nr^. 4H); 5.37 (s. 2H); 3.66 
(m, 2H); 3.40 (t,2H); 3.35 (s. 3H); 3.26 (s br.2H); 3.16 (s br, 2H); HPLC-MS /n/z^436 




min 
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Example 93 (General procedure (B)) 

7-(2-Chloro-benzyl) -a-[1 .4]diazepan-1-yl-^methyl-3,7-clihydro-purine-2,6-dlon©. TFA 



^H-NMR (DMSO-ds): S^0,88 (s, 1H); 8.83 (s br, 2H); 7.56-7.47 (m, 1H) 7.42-7.25 (m, 2H) 
5 6.87-6.78 (m 1H); 5.43 (s, 2H); 3.66 (t,2H); 3.41 (t,2H); 3.35 (s. 3H); 3-27 (s br, 2H); 3.16 
(s br,2H); 1.95 (m, 2H). HPLC-MS m/z = 389 



Example 94 (General procedure (C)) 

7-Benzyl-8-{3,5-dimethyl-p!pera2ln-1-yl) .1,3-dimethyl-3,7-dihydro-purlne-2,6-dione . 2HCI 



HPLC-MS (Method B): m/z= 383 (m+1); Rt = 1 .91 min. 
Example 95 (General procedure (A)) 

7-(4-M©thoxybenzyl) -1 ,3-dimethyl-8-plperazln-1-yl-3,7-dlhydropurine-2,6-dlon6. TFA 




6H3 



10 




CH^ 

1 5 HPLC-MS (Method C) m/z = 384 (M+1 ); Rt = 1 .24 rtiin. 
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Example 96 (General procedure (A)) 

(1 ,3-Dlmethyl-2,6-dioxo-8-piperazln-1-yl-1 ,2,3,6-tetrahydropurin-7-yI) -phenylacetic add 
methyl ester. TFA 



5 HPLC-MS (Method C): m/z^ 413 (M+1); Rt = 1 .31 mln, 
Example 97 (General procedure (A)) 

7-(5-Chloro-2-nitrobenzyl) -1 ,3-dimethyl-8-piperazln-1-yl-3,7-dlhydropurine-2,6-dione. TFA 



HPLC-MS (Method C); m/2 = 434 (M+1); Rt = 2.53 min. Purity = 100 % (ELS) 

10 Example 98 (General procedure (A)) 

4-(1 ,3-DimethyI-2,6-dioxo-8-pipera2in-1 -yH ,2,3,6-tetrahydropurin-7-ylmelhyl) benzonitrile. 
TFA 





HPLC-MS (Method C) m/z^ 380 (M+1); R, = 1 .21 min. 
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Example 99 (General procedure (A)) 

7-(4-M©thanesulf onylbenzyl) -1 ,3-cilmethyi-8-piperazin-1 -yl-3,7-dihydropurine-2,6<lione, 
TFA 




5 HPLOMS (Method C) w/z^ 433 (M+1 ); Rt ;= 1 .05 min. 



Example 100 (General procedure (A)) 

7-(2-Fluoro-6-nitrobenzyl) -1 ,3-dimethyl-8-plperazin-1 -yl-3,7-djhydropurine-2,6-di'one. TFA 




HPLC-MS (Method C) /n/z= 418 (M+1); 1.22 min. 

10 Example 101 (General procedure (A)) 

7-(4-Benzyfoxybenzyl) -1 ,3-dimethyl-a-plperazin-1-yl-3,7-dihydropurlne-2,6-dlone. TFA 




HPLC-MS (Method C) m/z^ 461 (M+1); R, = 1 .82 min. 



Example 102 (General procedure (A)) 
15 7-(2,4-DichlorobenzyI) -1 .3-dimethyl-a-piperazln-1-)^-3,7-dihydropurine-2,6-dtone. TFA 
civ 




HPLC-MS (Method C) m/z » 425 (M+2); Rt ^ 1 .57 min. (Chlorine isotope signal) 
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Example 103 (General procedure (A)) 

1 ,3-Dimethyl-8-plperazjn-1 -yl-7-(4-trifluoramethylbenzyl) -3i7-dihydropurine-2,6-dione. 
TFA 



"3% 




5 HPLC-MS (Method C) m/z = 423 (M+1 ); Rt = 1 .58 min. 
Example 104 (General procedure (A)) 

7-Biphenyl-4-ylmethyl-1,3-dlmethyl-8-pipera2in-1 -yl-3,7-dihydropurine-2.6-dione. TFA 




HPLC-MS (Method C) n\/z^ 431 (M+1); R, = 1 .76 mIn 



10 Example 105 (General procedure (A}) 

3-(1,3-DImethyl-2,6-d}oxo-8-piperazin-1-yl-1 ,2,3,6-tetrahydropurin-7-ylmethyl) benzoic 
acid methyl ester. TFA 




HPLC-MS (Method C) m/z^ 413 (M+1 ); Rt = 1 .33 mIn. 
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Example 106 (General procedure (A)) 

4-(l ,3-Dimethyl-2,6-dioxo-8-pipera2in-1-yl-1 ,2,3.6-tetrahydropurin-7-ylmethyl) benzoic 
acfd methyl ester. TFA 




5 HPLC-MS (Method C) m/z^4^S (M+1 ); Rt = 1 ,31 min. 



Example 107 (General procedure (A)) 

7-Blphenyl-2-ylmethyl-1 ,3-dimethyl-8-piperazm-1 -yl-3,7-dihydropurine-2,6-dione. TFA 




HPLOMS (Method C) m/z = 431 (M+1 ); Rt = 1 .55 min. 

10 Example 108 (General procedure (A)) 

7-(4-tert-Butylbenzyl) -1,3-dlmethyl-8-plperazln.1-yl-3,7-dlhydropurine-2,6-dlone. TFA 

HPLC-MS (Method C) = 41 1 (M+l); Rt = 1 .78 min. 

Example 109 (General procedure (A)) 

1 5 1 ,3-Dimethyl-8-plperazln-1 -yl-7-(4-trlfluoromethoxybenzyl) -3,7-dlhydropurine-2,6-dlone. 
TFA 




HPLOMS (Method C) m/z= 439 (M+1); Rt = 1,65 min. 
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Example 110 (General procedure (A)) 

7-(3,4-Dichforobenzyl) -1 ,3-cnmethyl-8-piperazin-1-yl-3,7-dihyclropurlne-2,6-diona TFA 




I 

CH. 



HPLC-MS (Method C) m/z= 424 (M+1 ); Rj = 2.87 min. Purity 98% (ELS) 

5 Example 111 (General procedure (A)) 

1 .3-Dimethyl-8-piperazin-1 -yi-7-(4-[1 ,2,3]thiadiazoI-4-ylbenzyl) -3,7-dlhydropurine-2,6- 
dione. TFA 



HPLC-MS (Method C) m/z^ 439 (M+1); Rt = 2.47 mln. Purity 80% (ELS) 

10 Example 112 (Genera! procedure (A)) 

4-(1 ,3-Dimethy!-2.6-dioxo-8-piperazln-1-yM ,2,3,6-tetrahydropurin-7-ylmethyl) -3- 
methoxybenzoic acid methyl ester. TFA 

-CK 




HPLC-MS (Method C)m/z=443 (M+l); Rt = 2.50 mln. Purfty >99 % (ELS). 

15 Example 113 (General procedure (A)) 

7-CydohexylmethyM ,3-dlmethyl-8-plperazin-1 -yl-3,7-dihydro-purine-2,6-dlone. TFA 

HPLC-MS (Method B): m/z= 361 (M+1); R, = 2.16 min. 
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Example 114 (General procedure (C)) 

7-Benzyl-8-(2,5-diaza-bicyclo[2.2. 1 ]hept-2=.yl) -1 ,3-dinriethyl-3,7-clihydroi3urfne-2,6<lione. 
TFA 




5 HPLC-MS (Method B): m/z = 367; Rt = 1 .76 min. TIC area 1 00% 



Example 115 (General procedure (A)) 

8-(6-Ben2yl-[1,4]d!a2epan-1-yf) -7-(2-lodo-ben2yl) -1,3-dlmethyl-3,7-dihydro-purJne-2,6- 
dione. TFA 




10 HPLC-MS (Method B): m/z = 585 (M+1); R, = 2.87 mIn; purity'-60% 
Example 116 (General procedure (A)) 

(S) -7-Ben2yl-8-(3-hydroxymethylpiperazin-1-yl) -1 ,3-dimethyl-3,7-dihydropurine-2,6- 
dione 




1 5 The plperazlne moiety was prepared according to the general procedure for preparation of 
piperazlne derivatives. 

MeOH<J4; d= 7.1-7.4 (m; 5H); 5,4 (d; 2H); 3.5 (e; 3H); 3.45 (m; 2H); 3.25 (s; 3H); 2.9-3.2 
(m; 3H); 2.0 (m; 1H); 1.2 (s br; 3H). HPLC-MS (Method B): m/Sr« 386 (M+1); Rt 1.65 
min. 
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Example 117 (General procedure (C)) 

8-[1 ,4]Diazepan-1 -yH ,3-dimethyl-7-(2-oxc)-2-pyrrolidin-1 -yl-ethyl) -3,7-dihydro-purine-2,6- 
dione 



5 HPLC-MS (Method B): m/z^ 390; Rt = 2.93 min + 0.43 min; 43 + 56% 
Example 118 (Genera! procedure (G)) 

7-(2-lodo-ben2yl)-1 ,3-dimethyl-8-(6-pyrldin-2-yImethyI-[1 ,4]dia2epan-1 -yl)-3,7-dlhydro- 
purine-2»6-dione. TFA 



NMR (CDCI3): 5 8.9 (s br. 2H); 8.65 (d. 1H); 8.2 (t. 1H); 7.85 (d, 1H); 7.15 (t, 1H); 7.5 
(d, 1H); 7.3 (t. 1H); 7.0 (t, 1H); 6.75 (d, 1H); 6.45 (s, 2H); 3.05-3.8 (m. 3H); 3.5 (s, 3H); 3.3 
(s. 4H); 2.8-3.25 (m, 7H). HPLC-MS (Method B): m/z = 586 (M+1); Rt = 2.25 mIn; Purity 
15 (UV) = 97%. 

Example 119 (General procedure (A)) 

7-(2-Bromo-ben2yl)-1 ,3-dJmethyl-8-(6-pyridin-2-ylmethyK1 .4]diazepan-1 -yl)-3,7-dihydro- 
purlne-2,6-dlone 
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HPLC-MS (Methcxi B): m/z = S3B & 641 (M+1; M+2); Rt = 1-94 min 



5 Example 120 (General procedure (D)) 

(S) 7-BenzyI"8-(3-benzyl-piperazin-1 -yl)-1 ,3-dimethyI-3,7-ciihydro-purine-2,6-clione 



8 r-VJ 



^H-NMR (CCXDis): ^7.24(m. 10H); 5.32(m, 2H); 3.52(s. 3H); 3.1 1{m, 11H); 2.68(m. 2H). 
HPLC-MS (Method B): /n/z = 445 (M+1), 364, 263; Rt = 4.13 

10 Example 121 (General procedure (D)) 

7-Benzyl-1,3<llrnethyI-8-{3iDhenethyl-piperazin-1-yl)-37-dihydro-purine^^ 




^H-NMR (DMSO-cfe): tf7.25(m. 10H); 5.41 (s, 2H); 3.30(m, 15H); 1.88(m, 2H). HPLC-MS 
(Method B): /7i/z=481(M+Na). 459/460(M+1); R, = 2.52 min. 

15 Example 122 (General procedure (D)) 

(R)-7-Benzyl-8-(3-benzylpiperazin-1-yl)-1,3-dimethyl-3,7-clihydropurine-2,6-dfone 

^H-NMR (CDCI3): J7.24(m. 10H); 5.34(m, 2H); 3.55(s, 3H); 3.34(m. 5H); 2.78(m, 7H); 
1.70(3. 1H). HPLC-MS (Methods): m/2=445/446(M+1), 468(M+Na); R, = 2,56 min. 
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Example 123 (General procedure (D)) 

7-Benzyl-8-(3-(2-hydroxy-benzyl)-pipera2ih-1-yl)-1 ,3-dimethyl-3,7-clihydro-purine-2,6- 
dione 



5 ^H-NMR (MeOH-d^): 57.28{m, 3H); 7.1 1 (m, 4H); 6.81 (m, 2H); 5.43{m. 2H); 3.70(m, 1 H); 
3-31 (m, 14H); 2.88(s, 2H). HPLC-MS (Method B): /7i/z^461/462(m+1); 483(M+Na); Rt = 
2,409' 

Example 124 (General procedure (0)) 

7-Benzyl-8-(3-(2-methoxy-benzyl)-piperazln-1 -yl)1 ,3-dimethyl-3,7-dihydro-purfne-2,e- 
10 dIone 



^H-IMMR (CDCI3): ^7.22(m, 7H); 6.87(m, 2H); 5.32(m, 2H); 3,83(s, 3H); 3.54(s, 3H); 
3.33(m, 5H); 2.79{m, 7H); 1.87(s, 1H) HPLC-MS (Method B): /n/z« 475,476.477 (M+1); Rt 
= 2.57 

15 Example 125 (Genera! procedure (D)) 

(R) 7-Benzyl-8-(3-(4-methoxy-benzyl)-piperazin-1 -yl)1 ,3-dim6thyt-3,7-dihydro-purine-2,6- 



^H-NMR (CDCI3): <57.25(m, 5H); 7.08(m. 2H); 6.84(m. 2H); 5.34(m. 2H); 3.80(s. 3H); 
20 3.55(8, 3H); 3.38(s, 3H); 3.29(m, 2H); 2.88(m, 5H); 2.52(m. 2H); 1.64(s, 1H) HPLC-MS 
(Method B): w/z «497(M+1 ), 475/476/477(M+1 ); Ri =2.368mln 




HO 




dione 
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Example 126 (General procedure (D)) 

(R)-7-Benzyl-8-{3-(4-hydroxy-benzyl)-piperazIn-1 -yl)-1 ,3-dimethyl-3,7-dihydro-purIne-2,8- 
dione 



5 ^H"NMR (DMSO-cfe): ^9.38(s, 1H); 8.86(s, 2H); 7.29(m, 3H); 7.13(m, 2H); □6.98(m, 2H>; 
6,72(m. 2H); 5.36(m. 2H); 3.09(m, 15H) HPLC-MS (Method B): /n/z = 943(2M+Na), 
461/462(M+1); Rt = 2.017 

Example 127 (General procedure (D)) 

(R)-7-Benzyl-1 ,3-dfmethyl-8-(3-(4-nitro-b€nzy!)-plpera2ln-1 -yl)-3,7-dfhydro-purine-2,6- 
10 dione 



^H-NMR (CDCIa): <y8.17(m. 2H); 7.30(m, 7H); 5.34(s, 2H); 3.55(s, 3H); 3.00(m, 12H) 
HPLC-MS (Method B): m/i:=r 490/491 (M+l); Rt = 2.522 



Example 128 (General procedure (D)) 

(R)-7-Benzyl-8-(3-(4-f luoro-faenzyl)i3ipera2un-1 -yl)-1 ,3-dJniethyl-3^ 
dione 



20 ^H-NMR (CDCI3): J7.32(m, 2H); 7.08(m, 7H); 5,34(m, 2H); 3.55(m. 3H); 2.93(m, 12H) 
HPLC-MS (Method B): fn/z = 947(2M+Na), 485(M+Na), 463/464(M+1) Ri = 2,35 min 





15 
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Example 129 (General procedure (D)) 

(R)-4-(4-(7-Benzyl-1,3-dimethyi-2,6-dioxo-'2,3,6,7-tetrahydro-1 H-purIn-8-yl)-plperazln-2- 
ylmethyl)-benzonitrile 



5 ^H-NMR (CDCIa): tf7.61(m, 2H); 7.26(m, 7H); 5.34(s, 2H); 3.53(s, 3H); 3.28(m, 5H); 
2,83(m, 7H) 

HPLC-MS (Method B): m/z = 492(M+Na). 470/471 (M+1 ); Ri = 2.334 



Example 130 (General procedure (D)) 
10 (R)-6-(S-(3-Benzyl-plperazin-1'-yl)-1 ,3-dlmethyl-2,6-dioxo-1 .2,3,6-tetrahydro-purin-7- 
yimethyO-nicotinonitrile 



^H-NMR (CDCI3): ^8.67(m. 1H); 7.88(m, 1H); 7J22(m, 6H)- 5.40(s, 2H); 3.55(m, 3H); 
3.33(m, 5H); 2.85(m, 7H) HPLC-MS (Method B): m/S: = 963(2M+Na), 471/472(M+1); Rt=: 
15 1.791 min. 

Example 131 (General procedure (D)) 

(R)-7-Benzyl-1 ,3-dimethy^8-(3-thiazo^4-ylmethyl-plperadn-1-yl)-3,7-dlhydro-purine-2,6- 
dione 



20 ^H-NMR (CDCla): <y8.77(m, 1H); 7.26(m, 5H); 7.02(m, 1H); 5.35(m, 2H); 3.54(s, 3H); 
2.74(m, 12H) HPLC-MS (Method B): m/z = 452/453(M+1) R, = 2.220 min. 
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Example 132 (General procedure (D)) 

(R)-2-[1 ,3-Dimethyl-2,6-dioxo-8-(3-thiophen-2-ylmethyl-piperazin-1 -yl)-1 ,2,3,6-tetrahydro- 
purin-7-ylmethyl]-benzonitrile 




5 ^H-NMR (CDCI3): ^y7.70(s. 1H); 7.55(s, 1H); 7.40(s. 1H); 7,13(s, 2H); 6.88{s. 3H); 5.56(s, 
2H); 3.58(s. 3H); 2.96(m, 12H) HPLC-MS (Method B): Rettid=2.40 min. /n/z = 
489(M+Na). 476/477(M+1) 

By use of the general methods described above, the following compounds can 
furthermore be made: 



Example 133 

7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-1 - 
(tetrahydro-furan-2-ylmethyl)-3,7-dihydro- 
purine-2,6-dlone 




Example 135 

7-Benzy1-8-[1 ,4]dia2epan-1 -yl-3-methyl-1 - 

(5-methyI-hexyl)-3,7-dihydro-purine-2,6- 

dione 



Example 134 

7-Benzyl-1 -(2-cyclohexyI-ethyl)-8- 

[1 ,4]diazepan-1 -yi-3-methyl-3,7-dihydro- 

purine-2,6-dione 




Example 136 

7-Benzyl-8-[1 ,4]d!azepan-t-yl-3-methy)-1 

(3-methyI-butyl)-3,7-dihydro-purine-2,6- 

dione 
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Example 137 

7-Benzy1-8-[1 ,4]diazepan-1 -yM -(2-ethoxy= 

ethyl)-3-methyl-3,7-dihydro-purine-2,6- 

dione 




Example 139 

7-(2-lodo-benzyl)-3-nnethyl-8-piperazin-1-yl- 
1-(tetrahydro-furan-2-ylmethyl)-3,7-dihydro- 
purjne-2,6-dione 




Example 141 

7-(2-lodo-benzyl)-3-methyl-8-piperazin-1-yl- 
1 -(tetrahydro-pyran-2-ylmethyl)-3,7- 
dihydro-punne-2,6-dione 




Example 143 

B-I1 ,41Dia2epan-1 -yl-7-{2-lodo-benzyl)-1 -(2- 

methoxy-ethyl)-3-nriethyl-3,7-dihydro- 

purine-2,6-dione 

1 A3 



Example 138 

8-[1 ,4]Diazepan-1 -yl-7-(2-lodo-benzyl)-3- 

methyl-1-(tetrahydro-furan-2-ylmethyl)-3,7- 

dihydro-purine-2,6-dione 




Example 140 

8-[1 ,4]Dlazepan-1-yl-7-(2-lodo-benzyl)-3- 

methyl-1-(tetrahydro-pyran-2-ylmethyl)-3,7- 

dihydro«purine-2,6-dione 




Example 142 

7-(2-lodc>-benzyl)-3-methyl-1 -(2-phenoxy- 
ethyl}-8-piperazin-1-yl-3,7-dihydro-purine- 
2,6-dione 

oil 

Example 144 ' . 

7-(2-lodo-benzyl)-1 -(2-methoxy-ethyl)-3- 
methyl-8-pfpera2ln-1-yl-3,7-dihydro-purine- 
2,6-dione 
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Example 145 

1 -{2-Benzyloxy-ethyl)-8-(1 ,4]diazepan-1 -yt- 

7-(2-ioclo-b8nzyi)-3-methyl-3,7-dihydro- 

purine-2,6-dione 




Example 147 

1 -(3,5-Dimethoxy-benzyl)-7-(2-iodo- 

benzyl)-3-methyl-8-pipera2in-1-yl-3,7- 

dihydro-purine-2,6-dion0 




Example 149 

8-11 ,4]Diazepan-1 -yl-7-(2-iodo-benzyl)-3- 
methyI-1-(3-trifIuoromethoxy-benzyl)-3,7- 
dihydro-purine-2,6-dione 




Example 151 

8-[1 ,4]Diazepan-1 -yI-1 -(2-hydroxy-propyl)- 

7-(2-lodo-benzyl)-3-methyl-3,7-dlhydro- 

purine-2,6-dione 




CH3 



Example 146 

1 "(2-Ben2yloxy-ethyl)'7-(2-lodo-benzyI)-3- 
methyl-8*piperazln-1 -yl-3,7-dihydro-purine- 
2,&<llone 




Example 148 

7-{2-lodo-benzyl)-1 -(3-methoxy-benzyl)-3- 

methyl-8-plperazln-1-yl-3,7-dlhydro-purine- 

2,6-dione 




Example 150 

7-(2-lodo-benzyl)-3-methyl-8-piperazin-1-yl- 

1-(3-trifluoromethoxy-benzyl)-3,7-dihydro- 

purine-2,6-dione 




Example 152 

8-[1 ,4]Dla2epan-1 -yl-1 -(2,2-dIethoxy.ethyl)- 

7-(2-lodo-beazyl)-3-methyl-3,7-dlhydro- 

pur1ne-2,6-dione 
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Example 153 

8-[1 ,4]Diazepan-1 -yl-1 •(2,2-cIlmethoxy- ' 

ethyl)-7-(2-lodo-benzyl)-3-methyl-3,7- 

dihydro-purine-2,6-dlone 




Example 155 

1 -(2-[1 .31DioxoIan-2-yl-ethyI)-7-(2-lodo- 
benzyl)-3-meftlTyl-8-pipera2an-1 -yl-3,7- 
dihydro-purine-2,6-dione 




6h. 



Example 157 

8-[1 ,4]Diazepan-1 -yl-1 -(2-[1 ,31dioxan-2-yI- 

ethyl)-7-(2-iodo-ben2yO-3-methyl-3,7- 

dlhydro-purlne-2,6<tione 




Example 159 

8-11 ,4]Diazepan-1 -yl-1 -(2,3-dihydroxy- 

propyl)-7-(2-iodo-benzyl)-3-methyl-3,7- 

dlhydro-purine-2,6-dlone 




Example 154 

8-[1 ,4lDiazepan-1-yl-1-(2-[1 ,3]dloxolan-2-y!- 

ethyl)-7-(2-lodo-ben2yl)-3-methyl-3,7- 

dihydro-purine-2,6-dlone 




Example 156 

1 -[1 ,3]Dioxolan-2-ylmethyl-7-(2-iodo- 
benzyl)-3-methyl-8-piperaztn-1 -yl-3,7- 
dihydro-purine-2,6-dione 

CH3 

Example 158 

1 -(2-[1 ,3]Dloxan-2-yl-ethyi)-7-(2-iodo- 
benzyl)-3-methyl-8-piperazln-1 -ylr3,7- 
dihydro-purine-2,6-dione 




Ah. 



Example 160 

1 -(2,3-Dihydroxy-propyl)-7-(2-lodo-benzy1)- 
3-methyl-8-plperazin-1 -yl-3,7-dihydro- 
purlne-2,6-dione 
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Example 161 

8-[1 ,4]Dia2epan-1-yl-1 -(3-hyclroxy*2- 

mGthyl-propyl)-7-(2-jodo-benzyl)-3-methyl- 

3,7-cllhydro-purine-2,6-dtone 




Example 163 

8-[1 ,4]Diazepan-1 -yl-7-(2-iodo-benzyl)-3- 
methyl-1 -[3-(tetraliydro-pyran-2-yloxy)- 
propy!l-3,7-dfhydro-purine-2,6-dione 




Example 165 

7-Ben2y)-a-[1 ,4]dtazepan-1 -yl-l -(3-hydroxy- 

propyl)-3-methyl-3,7-dlhydro-purine-2,6- 

dione 




Example 162 

1 -(3-Hydroxy-2-methyl-propyO-7-{2-fodo- 
benzyl)-3-methyl-8-pipara2in-1 -yl-3,7- 
dlhydro-purine-2,6-dione 




Example 164 

8-[1 ,4]Djazepan-1-yl-1 -(2-fIuoro-ethyi)-7-(2- 

todo-benzyi)-3-methyl-'3,7-<lihydro-purin6- 

2«6-dione 




I 

CH3 



Example 166 

7-Blphenyl-2-ylmethyl-8-[1 .4]dfazepan-1 -yJ- 
3-methyl-3,7-dihydro-purine-2,6-dlone 




6H3 
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CLAIMS 



1 . A compound of formula I 




n and m is one or two independently; 

10 RMs C=0; C=S; Ci-CaalkyI; Caalkenyl; Czallcynyl ; C3-C7 cycloalkyi; C3-C7 

cycloheteroalkyl; aryl; aryl-Ci-Ca alkyi; heteroaryi; heteroaryl-d-Ca alkyl, wherein each 
alkyi, alkenyl, cycloalkyi, cycloheteroalkyl, aryl, aryl-Ci-C3 alkyl, heteroaryl, or heteroaryl- 
Ci-Ca alkyl is optionally substituted with one or more R* Independently; 

15 Is H; C1-C7 alkyl; Cg-Cr alkenyl; C2-C7 alkynyl; C3-C7 cycloalkyi; C3-C7 cycloheteroalkyl; 
aryl; aryl-CrCs alkyl; heteroaryl-Ci-Ca alkyl; heteroaryl; cyano; halogen; hydroxy, nitro; - 
SH; -SR®; -SOR^; -SOaR^; carboxy; -CO2R*; •CON{R^)2; C1-C10 alkyloxy; Ca-Cio 
alkenyloxy; Cz-Cio alkynyloxy, aryloxy; heteroaryloxy, wherein each alkyl,*'alkenyl, alkynyl, 
cycloalkyi, cycloheteroalkyl, aryl, aryl-Ci-Ca alkyl, heteroaryl, heteroaryl-CrCs alkyl. 

20 alkyloxy; alkenyloxy; alkynyloxy, aryloxy, or heteroaryloxy is optionally substituted with 
one or more R^^ independently; 

R^ Is H; Ci-Cio alkyl; C2-C10 alkenyl; Ca-Cioalkynyl; C3-C7 cycloalkyi; C3-C7 
cycloheteroalkyl; aryl; aryl-Ci-Ca alkyl; heteroaryl-Ci-Ca alkyl; heteroaryl; Ci-Cioalkyl-0- 
25 Ci-CfialkyI; carboxy; cyano; nitro; halogen; hydroxy; wherein each alkyl, alkenyl, alkynyl, 
cycloalkyi, cycloheteroalkyl, aryl, aryl-Ci-Cs alkyl, heteroaryl-CrCa alkyl. heteroaryl, or 
alkyl-O-alkyI is optionally substituted with one or more R^^ independently; two Reattached 
to the same carbon atom may form a spiro system; 
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R*, B}\ and R^^ are independently Ci'-Cio alkyi; CrCioalkenyl; Cz-Cioalkynyl; C3-C7 
cycloalkyl; C3-C7 cycloheteroalkyi; aryl; heteroaryl; cyano; halogen; hydroxy, nitro; 
trifluomiethyl; N(R^^)2; kO; =S; C1-C10 alkyloxy; <VCiq alkanyloxy; Ca-Cio alkynyloxy; 
6 aryloxy; heteroaryloxy, wherein each alkyl, alkenyl, alkynyl, cycloalkyl, cycloheteroalkyi, 
aryl, heteroaryl, alkyloxy; alkenyloxy; alkynyloxy, aryloxy, or heteroaryloxy is optionally 
substituted with one or more R^ Independently; two Reattached to the same carbon atom 
may form a spiroheterocyclic system, preferably hydantoine; thlohydantoine; oxazolldme- 
2,5-dlone; 

10 

Is H; C1-C10 alkyl; Cz-Cio alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyl; C3-C7 
cycloheteroalkyi; aryl; aryl-CrCs alkyl; heteroaryl; heteroaryl-Ci-Cs alkyl , wherein each 
alkyl, alkenyl, alkynyl, cycloalkyl, cycloheteroalkyi, aryl, aryl alkyl, heteroaryl, or heteroaryl 
aikyi is optionally substituted with one or more R^^ independently; 

15 

R® is H; C1-C10 alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyl; C3-C7 
cycloheteroalkyi; aryl; heteroaryl, wherein each each alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloheteroalkyi, aryl, or heteroaryl is optionally substituted with one or more R^^ 
Independently; 

20 

R^ is H; C1-C10 alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyl; C3-C7 
cycloheteroalkyi; aryl; heteroaryl, wherein each each alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloheteroalkyi, aryl, or heteroaryl is optionally substituted with one or more R^® 
Independently; 

25 

R®, R^*, R^®, and R^® are independently H; nitro; -OCH3; cyano; halogen; -OH; -SH; -SCH3; 

R^ is H; halogen; Ci-Cio alkyl or aryl, wherein alkyl or aryl is optlonaJly substituted with 
one or more R^^ independently 

30 

R^^ls H; halogen; 

or, R® and R^° may be connected to fonm a cydopropyl ring; 



35 R^^ Is H; C1-C10 alkyl or aryl; 
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or a saK thereof with a pharmaceutfcaHy abceptable acid or base; 

with the exception of the following compounds; 
5 1 ,3-dimethyl-7-(2-oxc>-propyl) -8-piperazin-1 -yl-3.7<lihydro-purine-2.6-dlone, 

1 ,3, 1 ',3*,7'-pentamethyl-8-plpera2ln-1 -yi-3,7,3'.7'-tetrahydro-7.8'-methanediyl-bis-purine- 
2,6-dione, 

SAS'trimethoxy-benzoic acid 2-(1,3-d5methyl-2,6-dtoxo-8-piperazfn-1-yl-1 ,2.3,8- 
tetrahydro-purin-7-yl) -ethyl ester. 
10 7-[2-Hydroxy-3-(4-methoxy-phenoxy) -propyl]-3-methyl-8-pipera2ln-1-yl-3,7-dihydro- 
purlne-2,6-dlone, 

7-[2-hydroxy-2-(4-nitro-phenyl) -ethyI3-3-methyl-8-plperazln-1-yl-3,7,8,9-tetrahydro-purine- 
2,6-dfon6, 

7-BerizyW-methyl-8-plp6razin-1-yl-3,7-dihydro-purine-2,6-dione, 
15 7-(4-Chloro-benzyI) -3-methyl-8-piperazin-1-yl-3,7-dlhydro-purine-2,6<lione, 
7-(2-Chloro-benzyl) -3-methyI-8-plperazin-1 -yl-3,7-dihydro-purine-2,6-dione, 
7-Ethyl-3-methyl-8-piperazln-1-yl-3,7-dihydro-purine-2,6-dlone, 
3-Methyl-8-piperazin-1 -yl-1 ,7-dipropyl-3,7-dihydro-purine-2,6-dione, 
3-Methyl-7-(3"methyl-butyl) -S-plperazfn-l -yI-3,7-dihydro-purine-2,6-dfone, 
20 7'Butyl-3-methyl-a-piperazin-1 -yI-3,7<lihydro-purine-2,6-djonG, 

3-Methyl-7-(3-phenyl-propyI) -8-plperazln-1 -yl-3,7-dihydro-purln©-2,6-dione, 
7-But-2-enyl-3-methyJ-8-pIperazin-1-y|.3.7-dlhydro-purine-2,6-dlon9, 
7-(S-ChIoro-but-2-enyJ) -3-methy(-8-piperazin-1 -yl-3,7-dihydro-purine-2,6-dIpne, 
7-Heptyi-3-methyi-8-piperazin-1-yl-3,7-dihydro*purine-2,6-dione, 
25 3-IVlethy!-7-(1-phenyl-ethyl) -8-piperazin-1-yl-3,7-dihydro-purine-2,6-dione, 
3-Methyl-7-(3-methyl-benzyl) -8-plperazin-1-yl-3,7-dihydro-purine-2,6-dione, 
3-Methyl-7-propyl-8-pipera2in-1 -yl-3,7-dihydro-purine-2,e-dione, and 
3-Methyl-7-pentyl-8-piperazin-1-yl-3,7-dihydro-purlne-2,6-dione. 



30 2. A compound of formula I 
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I 

wherein 

n and m is one or two independently; 
5 with the proviso that if n is 2 then m Is also 2; 

is C=0; C=S,- Ci-C2alkyl; C2alkenyl; Caalicynyl ; C3-C7 cycloalkyi; C3-C7 
cycloheteroaiicyl; aryi; aryl-Ci-Ca alkyi; heteroaryl; heteroaryl-CrCs alkyl, wherein each 
alkyi, alkenyl, cycloalkyi, cydoheteroaikyl, aryl, aryl-Ci-Ca alkyl, heteroaryl, or heteroaryl- 
10 Ci-Cs alkyl is optionally sui3stltuted with one or more Independently; 

R^ Is H; C1-C7 alkyl; C2-C7 alkenyl; C2-C7a]kynyl; C3-C7 cycloalkyi; C3-C7cycloheteroalkyl; 
aryl; aryl-Ci-Ca alkyl; heteroaryl-Ci-Ca alkyl; heteroaryl; cyano; halogen; hydroxy, nitro; - 
SH; -SR^; -SOR^; -SOaR^; carboxy; -COzR^ -CON(R^)2; C1-C10 alkyioxy; C2-C10 
16 alkenyloxy; C2-C10 alkynyioxy, aryloxy; heteroaryloxy, wherein each alkyi, alkenyl, alkynyl, 
cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci-Ca alkyl, heteroaryl, heteroaryl-Ci-Ca alkyl, 
alkyloxy; alkenyloxy; alkynyioxy, aryloxy, or heteroaryloxy Is optionally substituted with 
one or more R^^ Independently; 

20 R^ is H; C1-C10 alkyl; Cz-Cio alkenyl; C2-C10 alkynyl; C3-C7 cycloaikyi; C3-C7 

cycloheteroalkyi; aryl; aryl-Ci-Ca alkyl; heteroaryl-Ci-Ca alkyl; heteroaryl; CrCioalkyi-0- 
Ci-Csalkyl; carboxy; cyano; nitro; halogen; hydroxy; wherein each alkyl, alkenyl, alkynyl, 
cycloalkyi, cycloheteroalkyi, aryl, aryl-Ci^Cs alkyl, heteroaryl-Ci-Cs alkyi, heteroaryl, or 
aikyi-O-alkyI Is optionally substituted with one or more R^^ independently; two Reattached 

25 to the same carbon atom may form a spiro system; 

R^ R^\ R^^ and R^^ are independently C1-C10 alkyl; C2-C10 alkenyl; Ca-Cio alkynyl; C3-C7 
cycloalkyi; Ca-C? cycloheteroalkyi; aryi; heteroaryl; cyano; halogen; hydroxy, nitro; 
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trifluormethyl; N(rf^)2; =0; =S; d-Cio alkyloxy; Cg-Cio alkenyloxy; C2-C10 alkynyloxy; 
aryloxy: heteroaryloxy, whefBin each alkyi; alkenyl, alkynyl, cycloalkyi, cycloheteroalkyi, 
aryl, heteroaryl, alkyloxy; alkenyloxy; alkynyloxy, arylo)Q^, or heteroaryloxy Is optionally 
substituted with one or more independently; two R"* attached to the same carbon atom 
5 may form a spiroheterocyclic system, preferably hydantoine; thlohydantoine; oxazolldlne- 
2,6-dfone; 

is H; C1-C10 alkyI; C2-C10 alkenyl; C2-Cioalkynyl; C3-C7 cycloalkyi; C3-C7 
cycloheteroalkyl; aryl; aryl-Ci-Cs alkyI; heteroaryl; heteroaryl-CrCg alkyI , wherein each 
10 alkyI, alkenyl, alkynyl, cycloalkyi, cycloheteroalkyl, aryl, aryl alkyI, heteroaryl, or heteroaryl 
alky! Is optionally substituted with one or more R^* independently; 

R® is H; CrCio alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 
cycloheteroalkyl; aryl; heteroaryl. wherein each each alkyl. alkenyl, alkynyl, cycloalkyi, 
1 5 cycloheteroalkyl, aryl, or heteroaryl is optionally substituted with one or more R^® 
Independently; 

R^ is H; C1-C10 alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; 
cycloheteroalkyl; aryl; heteroaryl, wherein each each alkyi, alkenyl, alkynyl, cycloalkyi, 
20 cycloheteroalkyl, aryl, or heteroaryl is optionally substituted with one or more R^® 
independently; 

R®, R^^ R^®, and R^^ are independently H; nitro; -OCH3; cyano; halogen; -OH; -SH; -SCHa; 
25 P? is H; halogen; C1-C10 alkyl optionally substituted with one or more R^^ Independently 
R^^s H; halogen; 

or, R* and R^^ may be connected to form a cyclopropyl ring; 

30 

R^^ Is H; C-C10 alkyl or aryl; 

or a salt thereof with a pharmaceutically acceptable acid or base; 



35 
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3. A compound of formula I 




5 I 
wherein 

n and m is one or two independently; 

10 rMs C=0; C=S; Ci-CaalkyI; Caalkenyl; Caallcynyl ; C3-C7 cqfcloalkyi; C3-C7 

cycloheteroalkyl; aryl; aryl-Ci-Cs alkyl; heteroaryl; heteroaryl-Ci-Ca ail<yl, wherein each 
a!I<y!, alkenyl, cycloalkyi, cycloheteroalkyl, aryl, aryl-Ci-Ca alkyl, heteroaryl, or heteroaryl- 
C1-C3 alkyl is optionally substituted with one or more Independently; 

15 Is H; Ci -C7 alkyl; C2-C7 alkenyl; C2-C7 alkynyl; CrCy cycloalkyi; C^C? cycloheteroalkyl; 
aryl; aryl-Ci-Ca alkyl; heteroaryl-Ci-Ca alkyl; heteroaryl; cyano; halogen; hydroxy, nttro; * 
SH; -SR^; -SOR^ -SO2R®; carboxy; -CO2R*; -CON(R^)2; C1-C10 alkyloxy; Cg-Cio 
alkenyloxy; C2-C10 afkynyloxy, aryloxy; heteroaryloxy, wherein each alkyl,-alkenyl, alkynyl, 
cycloalkyi, cycloheteroalkyl, aryl, aryl-d-Ca alkyi, heteroaryl, heteroaryl-Ci-Cs alkyl, 

20 alkyloxy; alkenyloxy; alkynyloxy, aryloxy. or heteroaryloxy is optionally substituted with 
one or more independently; 

R^ is C1-C10 alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; C3-C7 cycloheteroalkyl; 
aryl; aryl-Ci-Ca alkyl; heteroaryl-Ci-Ca alkyl; heteroaryl; Ci-Cioalkyl-0-Ci-Csalkyl; carboxy; 
25 cyano; nitro; halogen; hydroxy; wherein each alkyl, alkenyl, alkynyl, cycloalkyi. 

cycloheteroalkyl, aryl, aryl-Ci-Ca alkyl, heteroaryl-Ci-Ca alkyl, heteroaryl, or alkyl-O-alkyI 
is optionally substituted with one or more R^^ independently; two Reattached to the same 
carbon atom may form a spiro system; 
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R^ and R^^ are independenUy CfCio alkyi; Cz-Cioalkenyl; Ca-Cioalkynyl; C3-C7 

cycloalkyi; C3-C7 csycloheteroalkyi; aryl; heteroaryl; oyano; halogen; hydroxy, nitre; 
trifluormethyl; M{R^%; =0; =S; C1-C10 alkyloxy; Ca-Cio alkenyloxy; C2-C10 alkynyloxy; 
5 aryloxy; heteroaryloxy, wherein each alkyI, alkenyl, alkynyl, oycloalkyl. cycloheteroalkyi, 
aryl, heteroaryl, alkyloxy; alkenyloxy; alkynyloxy, aryloxy, or heteroaryloxy Is optionally 
substituted with one or more R® independently; two Reattached to the same cariDon atom 
may form a spiroheterocyclic system, preferably hydantoine; thiohydantoine; oxazolldine-. 
2,5-dione; 

10 

R® is H; C1-C10 alkyI; Cz-Cioalkenyl; C2-C10 alkynyl; Cs-Cr cycloalkyi; C3-C7 
cycloheteroalkyi; aryl; aryl-Ci-<^ alkyI; heteroaryl; heteroaryl-Ci-Cs alkyI , wherein each 
alkyl, alkenyl, alkynyl, cycloalkyi, cycloheteroalkyi, aryl, aryl alkyI, heteroaryl, or heteroaryl 
alkyI Is optionally substituted with one or more R^* Independently; 

15 

R® is H; CrCio alkyl; C2-C10 alkenyl; C2-C10 alkynyl; Cg-C? cycloalkyi; C3-C7 
oyctoheteroalkyi; aryl; heteroaryl, wherein each each alkyl. alkenyl, alkynyl, cycloalkyi, 
cyck)heteroalkyl, aryl, or heteroaryl Is optionally substituted with one or more R^^ 
independently; 

20 

R^ is H; C1-C10 alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; G^rC? 
cycloheteroalkyi; aryl; heteroaryl, wherein each each alkyl, alkenyl, alkynyl, cycloalkyi, 
cycloheteroalkyi, aryl, or heteroaryl is optionally substituted with one or more R^® 
independently; 

25 

R®, R^^ R^®. and R^® are Independently H; nitro; -OCH3; cyano; halogen; -OH; -SH; -SCH3; 
R® is H; halogen; C1-C10 alkyl optionally substituted with one or more R^^ Independently 
30 R^° Is H; halogen; 

or, R® and R^° may be connected to fomi a cydopropyl ring; 
R^^ Is H; C1-C10 alkyl or aryl; 

35 
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or a salt thereof with a pharmaceutically acceptable acid or base; 

4. A compound according to any one of the cfaims 1 to 3 wherein is C=0; Ci-CzalkyI; 
Caalkenyl; Cgalkynyl ; C3-C7 cycloalkyi; CyC/cycloheteroalkyI; aryl; or heteroaryl, wherein 

5 each alkyi, alkenyl, cycloalkyi, cycloheteroalkyi, aryl, or heteroaryl is optionally substituted 
with one or nnore R"^ Independently. 

5. A compound according to claim 4 wherein R^ is C=0; Ci-CaalkyI; C3-C7 cycloalkyi; aryl; 
or heteroaryl, wherein each alkyI, cycloalkyi. aryl, or heteroaryl is optionally substituted 

10 with one or more R^ independently. 

6. A compound according to claim 5 wherein R^ Is C=0 or aryl optionally substituted with 
one or more R^ independently. 

15 7. A compound according to claim 6 wherein R^ is aryl optionally substituted with one or 
more R* Independently. 

8. A compound according to claim 7 wherein R^ is aryl. 
20 9. A compound according to claim 8 wherein R^ is phenyl. 

10. A compound according to any one of the claims 1 to 9 wherein R^ is H; C1-C7 alkyI; 
C2-C7 alkenyl; Qg-Czalkynyl; CrOr cycloalkyi; Cs-CzcycloheteroalkyI; aryl; heteroaryl; 
oyano; halogen; hydroxy, nitro; -SH; -SR*; -SOR*; ^OaR**; -CO2R*; C,-Cio alkytoxy; C2-C10 

25 alkenyloxy; C2-C10 alkynyloxy, wherein each alkyI, alkenyl, alkynyl, cydoalkyl, 
cycloheteroalkyl. aryl, heteroaryl, alkyloxy. alkenyloxy, or alkynyloxy is optionally 
substituted with one or more R^^ independently. 

1 1 . A compound according to claim 1 0 wherein R^ is H; C1-C7 alkyi; C3-C7 

30 cycloheteroalkyl; aryl; oyano; halogen; nitro; -SR^; -SO^i^; -COaR^; or C1-C10 alkyloxy; 
wherein each alkyI, cycloheteroalkyl, aryl, or alkyloxy is optionally substituted with one or 
more R^^ independently. 

12. A compound according to claim 1 1 wherein R^ is H; C1-C7 alkyl; C3-C7 

35 cycloheteroalkyl; aryl; oyano; halogen; -CO2R*; or d-Cio alkylo)^; wherein each alkyl, 
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cydoheteroalkyi, aryl, or alkyloxy is optionally substituted with one or more R^^ 
Independently. 

13. A compound according to claim 12 wherein is H; C1-C7 alkyi; cyano; halogen; or 
5 CrCio alkyloxy; wherein each aikyt or alkyloxy is optionally substituted with one or more 
R" independently, 

14» A compound according to claim 13 wherein R^ Is H; cyano or halogen. 
10 15. A compound according to claim 14 wherein R^ is H. 

16. a compound according to any one of the claims 1 , 2 and 4 to 1 5 wherein R^ Is H; Cr 
C10 alkyi; CrCio alkenyl; Cg-Ctoalkynyl; C3-C7 cycloalkyi; aryl; Ci-Cioalkyl-O-Ci-CsalkyI; 
cyano; nitre; halogen; hydroxy; wherein each alkyi, alkenyl, alkynyf, cycloalkyi, aryl, or 

1 5 alkyl-0-a!kyt is optionally substituted with one or more R^^ Independently; two R^ attached 
to the same carbon atom may form a spiro system. 

17. A compound according to claim 16 wherein R^ is H; C^-C^o alkyi; Ct-Cioaikyl-0-Ci- 
Csalkyl; hydroxy; wherein alkyi, or alkyl-OalkyI is optionally substituted with one or more 

20 R^* independently; two R^ attached to the same carbon atom may form a spiro system. 

18. A compound according to claim 17 wherein R^ is H or CrCio alkyi optionally 
substituted with one or more R^^ independently; two Reattached to the same carbon atom 
may form a spiro system. 

25 

19. A compound according to claim 18 wherein R^ is H or C1-C10 alkyi. 

20. A compound according to dalm 19 wherein R^ is methyl, ethyl, or Isopropyl. 

30 21 . A compound according to claim 1 9 wherein R^ is H. 

22. A compound according to claim 3 wherein R^ is C1-C10 alkyi; C2-C10 alkenyl; C2-C1Q 
alkynyl; C3-C7 cycloalkyi; aryl; Ci-Cioalkyl-O-Ct-Csalkyi; cyano; nitro; halogen; hydroxy; 
wherein each alkyi, alkenyl, aikynyl, cycloalkyi, aryl, or alkyl-O-aikyI is optionally 
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substituted with one or more R^^ independently; two Reattached to the same carbon atom 
may form a splro system. 

23. A compound according to claim 22 wherein R^ is C^C^o a\ky\] Ci-Cioalkyl-0-Ct- 

5 Csalkyi; hydroxy; wherein aii<yl, or all<y!-0-allcyl is optionally substituted with one or more 
R^^ independently; two Reattached to the same carbon atom may form a spiro system. 

24. A compound according to claim 23 wherein R^ is Ci-Cio alky! optionally substituted 
with one or more R^^ independently; two Reattached to the same carbon atom may form a 

10 splro system. 

25. A compound according to claim 24 wherein PP Is Ci-Cio allcyl. 

26. A compound according to claim 30 wherein R^ is methyl, ethyl, or isopropyi 

15 

27. A compound according to any one of the claims 1 to 26 wherein R* is Ci-Cio alkyi; C2- 
Cioalkenyl; C2-Cioalkynyl; C3-C7 cycloalkyi; aryl; heteroaryl; cyano; halog9n; hydroxy, 
nitro; wherein each alkyI, aikenyl, aikynyl, cycloalkyi, aryl, or heteroaryl is optionally 
substituted with one or more R® independently. 

20 

28. A compound according to claim 27 wherein R^ Is C1-C10 alkyl; Ca-Cioalkenyl; or C2-C10 
alkynyl; wherein each alkyi, aikenyl, or aikynyi is optionally substituted with one or more 
R^ independently. 

25 29. A compound according to claim 28 wherein R^ is C1-C10 alkyl optionally substituted 
with one or more R* independently. 

30. A compound according to claim 29 wherein R* is C1-C10 alkyl. 

30 31 . A compound according to daim 30 wherein R^ is methyl. 

32. A compound according to any one of the claims 1 to 31 wherein R^ is H; C1-C10 alkyl; 
Ca-Cioalkenyl; C2-C10 alkynyl; C3-C7 cycloalkyi; aryl; heteroaryl; wherein each alkyl, 
alkenyl, alkynyl, cycloalkyi, aryl, or heteroaryl is optionally substituted with one or more 
35 R^"* Independently. 
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33. A compound according to claim 32 wh'erein Is Ci-Cio alky! or aryl; wherein each 
alkyi or aryl is optionally substituted with one or more R^^ independently. 

5 34. A compound according to any one of the claims 1 to 33 wherein Is H; C1-C10 alkyI; 
Ca-Cioalkenyl; Ca-Cioalkynyl; C3-C7 cycloalkyi; or aryl; wherein each each alkyI, alkenyl, 
aikynyi, cycloalkyi, or aryl Is optionally substituted with one or more R^^ independently. 

35. A compound according to claim 34 wherein R® is l-i; C1-C10 alkyI; or C2-Cioalkenyl; 
1 0 wherein each each alkyI or alkenyl is optionally substituted with one or more R**^ 

independently. 

36. A compound according to claim 35 wherein R® is H or C1-C10 alkyI optionally 
substituted with one or more R^^ independently. 

15 

37. A compound according to claim 36 wherein R^ is H. 

3B. A compound according to claim 36 wherein R^ is C1-C10 alkyI optionally substituted 
with one or more R" independently. 

20 

39. A compound according to claim 38 wherein R® is C1-C10 alkyi. 

40. A compound according to claim 39 wherein R° is methyl. 

25 41 * A compound according to any one of the claims 1 to 40 wherein R^ iSwH; C1-C10 alkyI; 
C2-C10 alkenyl; or C2-C10 alkynyt, wherein each each alkyI, alkenyl, or alkynyl Is optionally 
substituted with one or more R^^ independently. 

42. A compound according to claim 41 wherein R^ Is C1-C10 alkyl optionally substituted 
30 with one or more R^® Independently. 

43. A compound according to claim 42 wherein R^ is CrCio aikyf. 

44. A compound according to any one of the claims 1 to 43 wherein R^ Is -OCH3. 

35 
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45. A compound according to any one of the claims 1 to 44 wherein is aryl. 

46. A compound according to any one of the claims 1 to 45 wherein R^^ is Ci-Cio ailcyi; 
aryl; cyano; halogen; wherein each alkyi or aryl is optionally substituted witii one or more 

5 R® independently. 

47. A compound according to claim 46 wherein R^^ is halogen. 

48. A compound according to any one of the claims 1 to 47 wherein R^^ is C1-C10 alkyi; 
10 CrCioalkenyl; CsrCioalkynyl; aryl; heteroaryl; cyano; halogen: hydroxy, nitro; wherein 

each alkyi, alkenyl, alkynyl. aryl, heteroaryl is optionally substituted with one or more R® 
Independently. 



I 

49. A compound according to claim 48 wherein R^^ is aryl; heteroaryl; or hydroxy; wherein 
1 5 each aryl and heteroaryl Is optionally substituted with one or more R^ independently. 

50. A compound according to claim 49 wherein R^* is phenyl, pyrldyl, or pyrrolidinyl. 

51 . A compound according to claim 49 wherein R^^ is hydroxy. 

20 

52. A compound according to any one of the claims 1 to 51 wherein R^"^ Is halogen.. 

53. A compound that fulfils all of the following three criteria: 
25 1 . Contains the structural element of Formula III 




III 



wherein 



n and m is one or two independently; 
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2. has a molecular weight of 500 daltons or less; 

3. has a DPP-IV Inhibition constant Ki of 500 nM or less 

5 54. A compound according to any one of the preceding claims selected from the tollowing: 
7-Benzyl-8-(6-hydroxymethyl-[1 ,4Jdiazepan-1 -yl) -1 ,3-dimethyl-3,7-dihydropurine-2,6- 
dlone. 

7-Ben2y[-8-(6-hydroxy-[1 ,4ldiazepan-1-yl) -1 ,3-dlmethyl-3,7-dlhydrqpurlne-2,6-dlone 
7-Benzyl-8-(3-hydroxymethyl-[1 ,4]dia2epan-1 -yl) -1 ,3-d!methyl-3,7-dlhydropurine-2,6- 
10 dione 

7-BenzyM ,3-dimethyl-8-prperazin-1 -yl-3,7-dihydropurin0-2,6Hjione 

1 ,3-Dimethyl-7-(4-methylbenzyi) -8-piperazln-1 -yl-3,7-dJhydropurine-2,6-dione 

3- (1 ,3-Dimethyl-2,6-dioxo-8-piperazin-1-yl-1 ,2,3,6-tetrahydropurin-7-ylmethyl) benzonitrile 
2-(1 ,3-Dimethyl-2,6-dioxo-8-plpera2(n-1-yH .2,3,6-tetrahydropurin-7-ylmethyl) benzonttrile 

15 1,3-Dimethyl-7-(1-pbenylethyl) -B-plperazin-1-yl-3,7-dthydropurine-2,6-dione 
7-(2-lodobenzyl) -1 ,3-dimethyl-8*piperazin-1-yi-3,7-dihydropurlne-2»6-d!one 
1 ,3-Dimethy)-8-pfpera2ln-1 -yf-7-(2-tr[fluoromethylbenzyl) -3,7-dihydropurine-2,6-dione 
1 ,3-Dimethyl-7-naphthalen-1 -ylmethyl-a-piperaan-l -yl-3,7-dihydropurine-2,6-dlone 
1,3-Dimethyl-7-naphthalen-2-ylmethyl-8-piperazin-1-yl-3,7-dihydropurine-2,6-dione 

20 7-(3-Bromobenzyl) -1 ,3-dlmethyi-8-piperazin-1 -yl-3,7-dlhydropurine-2,6-dione 
7-Benzyl-8-(3-isopropylp]perazin-1 -yl) -1 ,3-dimethyl-3,7-clihydropurine-2,6-dlone 

7- Ben2yl-8-[1 ,4]diazepan-1 -yH ,3-dimethyt-3,7-dihydro-purine-2,6-dlone 

1 ,3-Dlmethyl-7-(2-oxo-2-pyrroHdin-1 -y)-ethyl) -8-piperazln-1-y(-3,7-dihydro-pui1ne-2,6- 
dione j 
25 2-(8-[l ,4]Djazepan-1 -yl-1 ,3-dimethyl-2,6-dioxo-1 ,2,3,6-tetrahydro-purin-7--ylmethyl) - 
benzonitrile 

8- [1 ,41Dlazepan-1-yI-7-(2-lodo-benzyl) -1 ,3-dimethyl-3,7-dihydro-purine-2,6-dione 
7-(2-Dlfluoromethoxy-benzyl) -1 ,3-dlmethyl-8-pipera2ln-1 -yl-3,7-dlhydro-purlne-2,6-dione 
7-(2,3-Dlniethoxy-benzyl) -1 ,3-dlmethyl-8-pipera:dn-1-yl-3,7-dlhydro-purine-2,e-dfone 

30 1 ,3-Dlmethyl'8-plperazln-1 -yl-7-(2-trlfluoromethoxy-benzyl) -3,7-dlhydro-purine-2,6-d!one 
1 ,3-Dlmethyl-8-plperazin-1 -yl-7-(2-trlfluoromethylsulfanyf-ben2yl) -3,7-dlhydro-purine-2,6- 
dione 

4- (1 ,3-Dimethyl-2,6-dioxo-8-pipera2in-1-yl-1 ,2,3,6-tetrahydro-purin-7-yl) -butyronitrile 
R) -7-Ben2yl-8-{3-isopropylpiperazin-1-yl) -1 ,3-dimethyl-3,7-dihydropurlne-2,e-dione 

35 S) -7-Benzyl-8-(3-isopropylpiperazin-1 -yl) -1 ,3-dimethyl-3,7-dihydropurine-2.6-dione 
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7-Ben2yl-8-(6,9-diazaspiro[4.5]dec-9-yI) -1,3-dimethyl-3,7-dihydropurine-2,6-dione 

7- Benzyl-8-(piperazin-3-splro-3'-bicyclo[2,2,1lheptane-1-yl) -1 ,3-dimethyl-3,7- 
dihydropurine-2,6-diond 

a-[1 ,4]Diazepan-1-yl-7-{2-methoxy-benzyl) -1 ,3-dImethyl-3,7-dihydro-purine-2,6-dione 
5 8-[1 .4]D!azepan-1 -yl-1 ,3-dlmethyl-7-naphthalen-1 -ylmethy!-3,7-dthydro-purine-2,6-dione 

8- [1 .4]Diazepan-1-y»-7-(2-fluoro-benzyO -1 ,3-dimethyl-3.7-dihydro-purine-2.6-dione 
8-[1 ,4]Diazepan-1-yM ,3-dlmethyl-7-{2-methyl-benryl) -3,7-dihydro-purine-2,6-dione 
7-(2-Chloro-benzyO -8-[1 .4]diazepan-1-yl-1 ,3-dimethyl-3,7-dihydro-purine-2,6-dlone 

7- (2-Bromo-b0nzyI) -8-[1 ,4]dlazepan-1-yM ,3-dimethyl-3,7-dihydro-purine-2,6-dlone 

1 0 8-(1 ,41Diazepan-1 -yl-1 ,3-dimethyl-7-(2-trlfluoromethyl-benzyl) -3,7-dihydro-purine-2,6- 
dione 

8- [1 ,4]Diazepan-1 -yI-1 ,3-dlmethyl-7-(2-nltro-benzyl) -3,7-dihydro-purine-2,6-dione 
3-Benzyl-8-piperazin-1-yf-7-(2-trifluoromethyl-benzyl) -3,7-dihydro-purine-2.6-dione 
3,7-Dibenzyl-1 -(2-hydroxy-ethyl) -8-piperazin-1 -yl-3.7-dlhydro-purine-2,6-dione 

1 5 3-BenzyI-7-phenethyl-8-plperazin-1 -yl-3,7-dihydro-purine-2,6-dione 
3,7-Dlbenzyl-a^1 .4]diazepan-1 -yi-3,7-dihydro-purine-2,6-dfone 
7-B0nzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-3,7-dihydro-purine-2,6-dfone 
3,7-Dibenzyl-8-[1 ,4]diazepan-1 -yl-1 -propyl-3,7-dihydro-purine-2,6-dione 
3,7-Dibenzyl-8-[1 ,4]diazepan-1 -yl-1 -(2-hydroxy-ethyl) -3.7-dihydro-purine-2,6-dione 

20 2-(3,7-Dibenzyl-8-[1 .4]diazepan-1 -yl-2,6-dioxo-2,3,6,7-tetrahydro-purin-1 -yl) -N, AAdiethyl- 
acetamide 

1 ,3,7-Tribenzyl-8-piperazin-1 -yl-3,7-dihydro-purine-2,6-d!one 
1 ,3,7-Tribenzyl-8-[1 .4]diazepan-1-yl-3,7-dihydro-purine-2,6-dlone 
(S) -7-Benzyl-8-(3-ben2yloxymethyIpiperazln-1-yl) -1 ,3-dlmethyl-3,7-d!hydropurine-2,6- 
25 dione 

3,7-Dlbenzyl-8-plperazin-1-yl-1-propyl-3,7-dlhydro-purine-2,6-dlone 
3,7-Dibenzyl-8-[1 ,4]diazepan-1 -yl-1 -propyl-3,7-dihydro-purine-2,6-dione 
3,7-Dibenzyl-8-plperazin-1-yl-3,7-dihydro-purine-2,6-dione 
3,7-DibenzyI-8-[1 ,4]dlazepan-1 -yl-3,7-dihydro-purlne-2,6-dione 
30 2-(3-Benzyl-2,6-dioxo-8-plperazln-1 -yl-1 -propyl-1 ,2,3,6-tetrahydro-purm-7-ylmethyO - 
benzonitrile 

2-(3-Benzyl-8-[1 ,4]d!azepan-1 -yl-2,6-dioxo-1 -propyl-1 .2,3,6-tetrahydro-puriri-7-ylmethyl) - 
benzonitrile 

2-(3-Benzyl-2,6-dloxo-8-piperazln-1 -yl-1 ,2,3,6-tetrahydro-purin-7-ylmethyl) -benzonitrile 
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2- (3-Benzyl-8-[1 ,41diazepan-1 -yl-2.6-diox<>-1 .2.3,6-tetrahydro-purin-7-yImethyl) - 
benzonitrile 

3- B6n2yl-7-(2-iodo-benzyl) -8-piperazin-1 -yH -propyl-3,7-dihydro-purine-2,6Hdione 
3-Benryl-8-[1 ,4]dlazepan-1 -yl-7-(2-lodobenzyl) -1 -propyl-3,7-dlhydro-purine-2,6-dfone 

5 3-Benzyl-7-(2-iodo-benzyl) -8-p/pera2in-1 -yl"3,7-dihydro-purine-2,6-dione 
3-Benzi^-8-[1 ,4]diazepan-1 -yl-7-(2-iodo-benzyl) -3,7-dihydro-purine-2,6-dione 
7-Benzyl-3-methyl-8-piperazin-1-yl-1-propyl-3,7-dihydro-purine-2,6-djone 
7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-1 -propyl-3,7-dihydro-purine-2,6-dlone 
7-Benzyl^-methyl-8-pipe]Bzin-1-yl-3,7-dlhydro-purine-2,6-dfone 
1 0 7-Benzyf-8-[1 ,4]diazepan-1 -yl-3-methyl-^7-dihydro>purine-2,6-<ilone 

2-(3-Methyl-2,6-dioxo-8-pipera2in-1 -yl-1-propyH ,2,3,6-tetirahydro-pun"n-7-ylmethyl) - 
benzonitrile 

2- (8-[1 ,4]Diazepan-1 -yl-3-methyl-2,6-dioxo-1 -propyl-1 ,2.3,6-tetrahydro-purin-7-ylmethyl) - 
benzonitrile 

1 5 2-(8-I1 ,4]Diazepan-1 -yl-3-methyl-2,6-dioxo-1 ,2,3,6-tetrahydro-purin-7-yImethyl) - 
benzonitrile 

7- (2-lodo-ben2yI) -3-methyl-8-piperazin-1 -yM -propyl-3,7-<Jiliydro-purlne-2,6-dlone 

8- [1 ,4]Diazepan-1 -yI-7-(2-iodo-benzyl) -3-methy1-1 -propyl-3,7-dihydro-purfne-2,6-dlone 
7-(2-lodo-benzyl) -3-methyl-8-piperazin-1 -yl-3,7-dlhydro-purine-2, 6-dione 

20 8-[1 ,4]Diazepan-1 -yl-7-(2-iodo-benzyl) -3-methyl-3,7-dihydro-purine-2,6-dione 

3- Benzyl-8-[1 ,4]diazepan-1 -yi-l -(S-hydroxy-propyl) -7-(2-lodo-benzyl) -3,7-dlhydro-purine- 
2,6-dlone 

3-Ben^-8-[1 ,4]diazepan-1 -yl-1 -(2-etlioxy-etbyl) -7-(2-iodo-benzyl) -3,7-dlhydro-pur(ne- 
2,6-djone 

25 7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-me1hyl-1 -(3-phenyl-allyl) -3,7-dihydro-.purine-2,6-dione 

7- Benzyl-8-I1 ,4]diazepan-1 -yl-3-methyl-1 -(2-oxo-2-phenyl-ethyl) -3,7-djhydro-purine-2,6- 
dione 

2- (7-Benzyl-8-(1 ,41diazepan-1 -yl-3"methyl-2,6-dioxo-2,3.6.7-tetrahydro-purin-1 -yimethyl) - 
benzonitrile 

30 {7-Benzyl-8-[1 ,41diazepan-1 -yl-eHnethyl-2,6-dioxo-2,3,6,7-tetrahydro-purin-1 -yl) - 
acetonitrile 

3- Methyl-7-(2-methyl-thiazoI-4-ylmethyl) -8-piperazin-1-yl-3,7-dihydro-purlne-2,6-dione 

8- [1 ,4]Diazepan-1 -yl-3-methyl-7-(2-fnethyl-tliiazol-4-ylmethyl) -3,7-dihydro-purine-2.6- 
dione 

35 3-Methyl-7-(2-oxo-2-phenyl-ethyI) -8-plperazin-1 -yl-3,7-dihydro-purine-2,6"dione 
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8-[1 ,4]Diazepan-1 -yl-3-nnethyl-7-(2-oxo-2-phenyl-ethyl) -3,7-dihydro-purine-2,6-dlone 

8-[1 ,4]Diazepaiv1 -yl-3-nnethyl-7-phenethyr-3,7-dlhydro-puilne-2,6-dlone 

8-[1 ,4]Diazepan-1-yH -(3-hydroxy-propyl) -7-(2-fodo-benzyl) -3-methyl-3,7-dihydro-purine- 

2,6-dione 

5 1-(3-Hydroxy-propyl) -7-(2-iodo-benzyl) -3-methyl-8-pipera2in-1-yl-3,7-dihydro-purlne-2,6- 

dione 

8-[1 ,4]Diazepan-1-yl-1-(2-ethoxy-ethyl) -7-(2-iodo-benzyl) -3-methyl-3,7-dihydro-purine- 
2,8-dione 

1 -(2-Ethoxy-ethyl) -7-(2-iodo-ben2yI) -3-methyl-8-piperazin-1 -yl-3,7-dihydro-purine-2,6- 
10 dione 

8-[1 ,4]Diazepan-1 •yl-7-(2-iodo-ben2yl) -8-methyl-1 -(2-phenoxy-ethyl) -3,7-dihydro-purine- 
2,6-djone 

8-[1 ,4]Diazepan-1-yl-7-(2-iodo-benzyl) -1-[2-(2-methoxy-ethoxy) -ethyl]-3-methyi-3,7- 
dihydro-purine-2,6-dione 
15 7-(2-lodo-ben2yl) -1-[2-(2-methoxy-ethoxy) -ethyl]-3-methyl-8-p!perazin-1-yl-3,7-dihydro- 
purine-2,6-dione 

8-[1 ,4]Diazepan-1 -yM -{3,5-dimethoxy-benzyl) -7-(2'iodo-benzyI) -3-methyI-3,7-dihydro- 
purine-2,6-dione 

8-[1 ,4]Diazepan-1-yl-7-{2-iodo-benzyl) -1-(3-m8thoxy-benzyl) -3-methyl-3,7-<lihydro- 

20 purine-2,6-dione 

7-Biphenyl-2-ylmethyl-8-[1 ,4]dia2epan-1-yI-3-methyl-3,7-dihydro-purine-2,6-dione 
7-(2-Bromo-benzyl) -8-[1 ,4]dia2epan-1 -yl-3-methyJ-3,7-dihydro-purine-2,6-dione 
7-(2-Chloro-benzyl) -a-[1 ,4]dlazepan-1 -yl-3-methyl-3,7-dihydro-purine-2,6-dione 
7-Benzyl-8-(3,5-dImethyl-piperazln-l -yl) -1 ,3-dimethyl-3,7-dihydro-purine-2,6-dione 

25 7-(4-Methoxybenzyl) -1 ,3-dimethyl-8-pipora2ln-1-y!-3,7-dihydropurine-2,6^lon0 

(1 ,3-DlmethyI-2,6-d[oxo-8-plperazin-1-yH ,2,3,6-tetrahydropurfn-7*yl) -phenylacetic acid 
methyl ester 

7-(5-Chloro-2-nitroben2yl) -1 ,3-dimethyl-8-plperazin-1 -yl-3,7-dihydropurlne-2,6-dlone 
4-(1 ,3-Dimethyl-2,6-dloxo-8-piperazin-1 -yl-1 ,2,3.6-tetrahydropurln-7-ylfnethyl) benzonitnle 

30 7-(4-Methanesulfonylben2y!) -1 ,3<limethyl-8-piperazin-1 -yl-3,7-dihydropurine-2,6-dione 
7-(2-Fluoro-6-nitroben2yl) -1 ,3<limethyl-8-p^erazin-1 -yl-3,7-dlhydropurine-2,6-dione 
7-(4-Benzyioxybenzyl) -1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dihydropurlne-2,6-dione 
7-(2,4-Dich!orobenzyl) -1 ,3-dimethyl-8-piperazin-1 -yl-3,7-dihydropurine-2,6-dione 
1 ,3-Dimethyl-8-piperazin-1 -yl-7-(4-trif luoromethylbenzyl) -3,7-dihydropurine-2,6-dlone 

35 7-Biphenyl-4-ylmethyl- 1 ,3-dlnnethyl-8"piperazin-1 -yl-3,7-dihydropurine-2.6-dione 
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3- (1 ,3-Dimethyl-2,6-dioxo-8-piperazin-1 -yl-1 ,2,3,6-tetrahydropur!n-7-yIm©thyl) benzoic 
acid methyl ester 

4- (1 ,3-Dimethyl-2,6-dtoxo-8-piperazin-1 -yl-1 ,2,3,6-tetrahydropurin-7-ylmethyl) benzoic 
acid methyl ester 

5 7-Biphenyl-2-ylmethyM ,3-dimethyl-8-piperazin-1 -yl-3,7-dihydropurlne-2,6-dione 
7-(4-tert-Buty!benzyl) -1 ,3-dim6thyl-8-plperazin-1 -yl-3.7-dihydropurme-2,6-dione 
1 ,3-Dimethyl-8-piperazin-1 -yl-7-(4-trifluoromethoxybenzyl) -3,7-dihydropurine-2,6-dlone 
7-{3,4-Dichlorobenzyl) -1 .3-dimethyl-8-piperazln-1 -yI-3,7-dihydropurine-2,6-dione 
1 ,3-Dimethyl-8-piperazin-1 -yl-7-(4-I1 ^,3]thiadfazol-4-ylbenzyl) -3,7-dlhydropurine-2,6- 
10 dione 

4-(1 ,3-Dimethyl-2.6-dfoxo-8-piperazin-1-yl-1 ,2,3,6-tetrahydropurin-7-ylmethyl) -3- 
methoxybenzoic acid methyl ester 

7-CyclohexyImethyl-1 ,3-dimethyl-8-piperazln-1-yl-3,7-dihydro-purine-2,6-dione 

7- Benzyi-8-(2,6Hdiaza-bicyclo[2.2.1 ]hept-2-yl) -1 ,3-dimethyl-3,7-dihydro-purlne-2,6-dlone 
1 5 8-(e-Benzyl-[1 ,4]diazepan-1 -yl) •7-(2-iodo-benzyl) -1 .3-dimethyl-3,7-dihydro-purine-2,6- 

dlone 

(S) -7-Benzyl-8-(3-hydroxymethylplperazln-1-yl) -1,3-dimethyl-3,7.dihydropurine-2,6-dfone 

8- [1 ,4]Diazepan-1 -yl-1 .3-dimethyl-7-(2-oxo-2-pyrrolidln-1 -yl-ethyl) -3,7-dlhydro-purine-2,6- 
dione 

20 7-(2-lodo-benzyl)-1 ,3-dim6thyl-8-(6-pyrldin-2-ylmethyl-[1 ,4]diazepan-1 -yl)-3,7-dihydro- 
purlne-2,6-dione 

7-(2-Bromo-benzyl)-1 ,3-dimethyl-8-(6-pyridIn-2-ylmethyl-(1 ,4]diazepan-1 -yl)-3,7-dlhydro- 
purine-2,6-dione 

(S) 7-Benzyl-8-(3-benzyl-piperazin-1 -yl)-1 ,3-dlmethyl-3,7-dlhydro-purine-2,6-dlone 

25 7-Benzyl-1 ,3-dimethyl-8-(3-phenethyl-piperazln-1 -yl)-3,7-dlhydro-purlne-2,6-dione 

(R)-7-Benzyl-8-(3-benzylpiperazin-1-yl)-1,3-dimethyl-3.7-dIhydropurine-2,6-dione 

7-Benzyl-8-(3-(2-hydroxy-benzyl)-plperazin-1-yl)-1,3-dimethyl-3J-dlhydro-puri 
dione 

7-Benzyl-8-(3-(2-methoxy-benzyl)-piperazin-1-yl)1,3-dimethyl-3,7-dlhydro-puri 
30 dione 

(R) 7-Benzyl-8-(3-{4-methoxy-benzyl)-piperazin-1 .yl)1 ,3-dimethyl-3,7-clihydro-purlne-2,6- 
drone 

(R)-7-Benzyl-8-(3-(4-hydroxy-benzyi)-piperazin-1-yl)-1,3Klimethyl-37Hlihydro-purine^^ 
dione 
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(R)-7-Ben2yl-1 ,3-dimethyl-8-(3-(4-nitro-ben2yl)-plpera2in-1-yl)-3,7<lihydro^^ 
dione 

(R)-7-Benzyl-8-(S-{4-fluoro-benzyl)-plperazin-1-yl)-1 ,3-dimethyl-3,7-dlhydro-purine-2,6- 
dlone 

5 (R)-4-(4-(7-Benzyl- 1 ,3-dlmethyl-2,6-dioxo-2,3,6,7-tetrahydro-1 H-purin-8-yi)-piperazin-2- 
ylmethyl)-benzonrtrile 

(R)-6-(8-(3-Benzyl-plperazin-1 -yl)-1 ,3-dimethyl-2.6-dfoxo-1 ,2,3,6-tetrahydro-purin-7- 
ylmethyl)-nlootlnonitrile 

(R)-7-Ben2y1-1 ,3-dimethyl-8-(3-thiazol-4-ylmetiiyl-pipera2ln-1 -yl)-37-^ 
10 dione 

(R)-2-[1 ,3-Dimethyl-2.6-dioxo-8-(3-thiophen-2-y»methyl-pipera23n-1 -yl)-1 ,2,3,6-tetrahydro- 
purin-7-ylmethyl]-benzonltrile 

7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-1 -(tetrahydro-f uran-2-ylmethyl)-3,7-dihydro- 
purine-2,6-dione 

1 5 7-Ben2yl- 1 -(2-cycIohexyl-ethyl)-8-[1 ,4]diazepan-1 -yl-3-methyl-3.7-dihydro-purine-2,6- 
dione 

7-Benzyl-8-[1 ,4]diazepan-1 -yl-3-methyl-1 -(5-methyl-hexyl)-3,7-dihydroi3urine-2,6-dione 
7-Benzyl-8-[1 .4]diazepan"1 -yl-3-methyl-1 -(3-methyl-butyl)-3,7-dihydro-purine-2,6-dione 
7-Benzyl-8-[1 ,4]diazepan-1 -yl-1 -(2-ethoxy-ethyl)-3-methyl-3,7-dihydro-purine-2,6-dione 
20 8-[1 ,4]Diazepan-1 -yl-7-(2-iodo-benzyl)-3-methyl-1 -(tetrahydro-furan-2-yImethyl)-3,7- 
dihydro-purine-2,6-dione 

7- (2-lodo-benzyl)-3-methyl-8-pipGra2in-1 -yl-1 -{tetrahydro-f uran-2-ylme^^^ 
purine-2,6-dione 

8- [1.4]Dlazepan-1-yl-7-(2-lodo-benzyl)-3-methyI-1-(tetrahydro-pyran-2-ylrriethyO 
25 dihydro-purine-2,6-dione 

7-{2-lodo-benzyl)-3-methyl-8-piperazln-1-yI-1-(tetrahydro-pyran-2-ylnrieth^ 
purlne-2,6-dfone 

7-(2-lodo-benzyl)-3-methyM-(2-phenoxy-ethyI)-8-piperazin-1-yl-3,7<lihydro-purlne-2,6- 
dione 

30 8-[1 ,4]Dlazepan-1 -yl-7-(2-lodo-benzyl)-1 -(2-methoxy-ethyl)-3-methyl-3,7-dlhydro-purine- 
2,6-dione 

7«(2*lodo-benzyl}-1-(2-methoxy-ethyl)-3-rnethyl-d-piperazin-1-y(-3,7<l{hydr^^ 
dione 

1 -(2-Benzyloxy-ethyl)-8-I1 ,4]diazepan-1 -yl-7-(2-iodo-benzyl)-3-methyl-3,7-dihydro-purine- 
35 2.6-dione 
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1 -(2-Ben2ytoxy-^thyI)-7-(2-iodo-ben2yJ)-3-methyl-8-pipera2!n-1 -yl-3,7-d 
dione 

1 -(3,5-Dlmethoxy-benzyl)-7-(2-iodo-benzyI)-3-methyl-8-plperazfn-1 -yl 
2.6-dlone 

5 7-(2-lodo-benzyl)-1-(3-methoxy-benzyl)-3-methyi-8-plperazin-1-yl-37-^ 
dione 

8-[1 ,4]Dia2epan-1 -yl-7-(2-iodo-ben2yl)-3-methyl-1 -(3-trif luoromethoxy-benzyl)-3,7<lihydro- 
purine-2,8-dlone 

7- (2-IcxJo-benzyl)-3-methyl-8-pipetazin-1 -yl-1 -(3-trifluoromelhoxy-be 
10 purine-2,6-dione 

8- [1 ,4]Diazepan-1 -yl-1 •(2-hydroxy-propyl)-7-(2'Hodo-benzyf)-3HTiethy W,7<lihydro-p^ 
2,6-dione 

8-[1,4]Diazepan-1-yl-1-(2,2-diethoxy-ethyl)-7-(2-iodo-benzyl)-3-met^^ 
2,6-dlon 

1 5 8-11 ,4]Diazepan-1 -yl-1 -{2,2-dimethoxy-elhyl)-7-(2-lodo-benzyl)-3-methyl-37"dihydro^ 
puiine-2,6-dione 

8-[1 ,4]Dia2epan-1 -yl-1 -(2-t1 .31dloxolan-2-yl-ethyl)-7-(2-lodo-benzyl)-3-methyl-3,7-dlhydro- 
purine-2,6-dione 

1 -(2-[1 ,3]Dioxolan-2-yl-ethyl)-7-(2-lodo-ben2yl)-3-methyl-8-pipera2in-1 -yl-3,7-dihydro- 
20 purin©-2,6-dione 

1 -[1 ,31Dioxolan-2-ylmethyl-7-(2-iodo-benzyl)-3-methyl-8-pipera2ln-1 -yl"3,7-dihydro-purine- 
2,6-dione 

8-[1 ,4]Dia20pan-1-yl-1 -{2-[1 ,3]dloxan-2-yl-ethyl)-7-(2-lodo-benzy!)-3-methyl-3,7-dihydro- 
purine-2,6-dione 

25 1 -(2-[1 ,3]Dioxan-2-yl-ethyl)-7-(2-iodo-ben^)-3»methyl-8-piperazln-1-yl-3,7-dihydro- 
purine-2,6-dionG 

8-[1 ,4]DJa2epan-1 -yl-1 -(2,3-dihydroxy-propyl)-7-(2-lodo-ben2yl)-3-methyl-3,7-dihydro- 
purlne-2,6-dione 

1 -(2,3-Dlhydroxy-propyl)-7-(2-tedo-benzyl)-3-methyl-8-plperazin-1 -yl-3,7-dihydro-purine- 
30 2,6-dione 

8-[1 .4]Dlazepan-1 -yM -{3-hydfoxy-2-methyl-propyl)-7-{2-iodo-benryl)-3-mBthyl-3,7- 
dihydro-purine-2,6-dtone 

1-(3-Hydroxy-2-methyl-propyl)-7-(2-iodo-benzyi)-3-methyl-8-pipera2in-1-yl-3,7-dihydro- 
purine-2,6-dione 



wo 02/02560 



PCT/DKOl/00467 



134 

8-[1 ,4]Diazepan-1 -yI-7-(2-lbcIo-benzyl)-3-methyl-1 -[3-(tetrahydrb-pyran-2-yloxy)-propyl]- 
3,7-dlhydro-purine-2,6-dione 

8-[1 ,4]Dlazepan-1 -yl-1 -(2-f luoro-ethyl)-7-(2-lodo-benzyl)-3-methyl-3,7-dlhydro-purlne-2,6- 
dione 

6 7-Benzyl-8-[1 ,4]diazepan-1 -yI-1 -(3-hydroxy-propyl)-3-methyl-3,7-dihydro-purine-2,6-dIone 
7-Blphenyl-2-ylmethyl-8-[1 ,4]diazepan-1-yl-3-methyl-3,7-dihydro-purine-2,6-dtone 
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